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One of the two auxiliary 
Diesel generating sets in 
use on Mr. George W. Cod- 
rington’s yacht “‘All Alone 
II." Both units are 
mounted on HUSSMAN 


spring mountings. 


The problems of vibration abatement solved 
in Mr. Codrington’s case are typical of the 
work we are doing constantly. We specialize 
in research and in analysis. The elimination 
of machinery vibrations and noises repre- 


xo 
uae: sents a task which calls for individual treat- 
a ment before a satisfactory solution can be 
guaranteed. 
ib Such problems of vibration or noise abate- 


ment as you may care to submit to us will 
be promptly and separately reported on— 
/ with a practical recommendation for their 


solution. 


| 


REX W. WADMAN 
Editor and Publisher 


FRONT COVER ILLUSTRATION: Typifying the wide 
use of Diesel engines in mobile equipment is this illustra- 
tion showing a Diesel-powered Lorain dragline, a Cater- 
pillar Diesel tractor, and a Diesel-powered truck in the 
background. 

TABLE OF CONTENTS ILLUSTRATION: Seeding peas 
with a Caterpillar Diesel tractor covering four acres per 
hour on one gallon of 634c fuel, working ten hours a day 
near Sande Fuca, Washington. 
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LAST 


ILL., July Last night I 
rode the Rock Island Railroad's Diesel Stream- 
liner Rocket into Peoria from Chicago and un- 
covered one of the most important stories I've 


ever written, 


The Caterpillar Tractor Company is ready to 
market a 15 kw. and a 20 kw. completely self- 
contained and self-regulating Diesel Electric 
Set, to sell at prices never previously touched 
in this industry: Listed at less than $1,700 for 
the 15 kw. set and under $2,000 for the 20 


kw. set. 


That's news anyway you look at it. Top that 
off with the statement that they are providing 
electric equipment specifically designed for 
these sets and it’s the biggest story of the year 


to date. 


Electric | 
Set 


& 
~ 
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15 kw. Caterpillar Diesel Electric Set, fuel pump side. 


By REX W. WADMAN 


These Caterpillar Diesel Electric Sets consist of 
a four cylinder Caterpillar Diesel Engine direct- 
connected, through a cushioned coupling, to a 
special and ingenious type of electric generator. 
No external control apparatus is needed — no 
rheostats — no automatic voltage regulators — 


meters are not even strictly necessary. 


These generators are noteworthy for their 
single unit construction. They are equipped 
with double ball bearings. Generator and en- 
gine are connected by a rugged casting, which 
preserves alignment and eliminates the cast 
iron bed plate usually required. Built-in reg- 
ulation enables these sets to pick up relatively 
large motor loads without excessive light flicker 
or voltage drop: No gadgets, no contractors, no 


control devices requiring skilled maintenance; 


NIGHT I RODE A ROCKET 


just a simple, compact power generating ma- 
chine as readily available as water from your 
faucet. 

The installation of these sets is not only easy 
but inexpensive. Compactness enables them to 
be installed in a small space and their light 
weight permits them to be set anywhere on the 
floor — no special concrete base is needed. The 
only wire connections to be made are from the 
generator to circuit breaker or switch and then 
to your distributor box — no heavy electrical 


installation cost. 


These sets can produce electric current for ap- 
proximately Ic per kw. hr., slightly more or 
less, depending on local fuel price and the av- 
erage load. They are specially designed to offer 
to the average user of electricity a completely 


self-contained plant that can supply low cost 
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electric current — be quickly, easily and inex- 
pensively installed — be operated without any 


special training whatsoever. 


The design has been splendidly worked out to 
eliminate every unnecessary part, to simplify 
both operation and maintenance, to produce a 
unit which can be sold at a price within the 
reach of literally thousands upon thousands of 


small power users. 


Take, for instance, the roadside Service Sta- 
tions, Auto Camps, Trailer Camps, Road 
Houses, etc. Light is their life blood, yet these 
types of users are paying an average of well 
over 7c for their electric power today. They 
can buy one of these sets, double and even 
treble their present illumination and still pay 
for the plant in under two years. Think how 
their business will be increased by the extra 
lighting facilities made possible by these Diesel 
Electric Sets. 


Thousands of possible applications occur to me 
as | write — Contractors, for flood lighting large 
operations, for camp requirements, etc., con- 
struction camps, logging camps, carnivals, cir- 
cuses, airports for standby service, clubs and 
hotels for either full power or standby service, 
the same for hospitals. Wherever electricity is 
now used or could be used but where the ex- 
isting rates are too high — these Diesel Electric 
Sets can and will pay for themselves in an ex- 
tremely short length of time. Small fuel con- 
sumption, small water requirements, trouble 
free operation, simplicity of installation — all 
add up to a big market for these sets and other 


similar sets offered by other manufacturers. 


The Caterpillar Tractor Company has set a fast 
pace competitively with these new sets, but I 
am satisfied other manufacturers will promptly 
compete for a share of this big market — we 
have a number of engine builders in this in- 
dustry fully aware of this market for small sets 
and who are working to produce sets to mect 


this demand. 


The Caterpillar Tractor Company is, however, 
entitled to congratulations on having taken 
the bull by the horns electrically, by -simpli- 
fying the electrical part of the equipment, 
thereby reducing costs and making it easier for 
their far flung sales organization to market 


these sets. 


In brief, the specifications of these two set 


follow: 


Model 34-15 — supplied in 3 phase, 110,220 or 
440 volts at 15 kw. .8 pf. Also supplied as 
single phase 110/220 volt, three wire type and 


B. C. Heacock, President (left), and Don Robison, General Sales Manager (right) 


couldn't wait to see the two new Caterpillar Diesel Electric Sets, so Harmon Eberhard, 
the company’s Chief Engineer, took them to a special factory preview held in Peoria, Ill. 


110,220 or 440 volt two wire type at 13 kw. 
9 pf. 50 degrees C. temperature rise generators. 
Engine is four cylinder 334” x 5” at 1,200 rpm. 


governed speed. 


Model 44-20 supplied with similar generator 
choices. 20 kw. .8 pf. Engine is four cylinder 
44,” x at 1,200 rpm. governed speed. Ex- 
citers are rated 32 volt, 40 degrees C. tempera- 
ture rise and are mounted on top of generator, 


thus reducing over-all length. 


Voltage variations of these sets is within com- 


mercially acceptable limits for ordinary light, 


heating or power service. 110 volts and the 
multiples of 220 volts and 440 volts are the 
nominal rated basic voltages of both the single 
and three phase types. These values are the 
average value under average load, as machine 
voltages vary slightly with change of load and 


speed droop of governor. 


Standard no load potential is 120 volts. Full 
load potential is 110 volts at unity power fac- 
tor and 100 to 105 volts at .8 power factor. 
These voltage variations include the change in 


value due to drop in speed caused by the 514 


per cent governor regulation. 


20 kw. Caterpillar Diesel Electric Set equipped with Donald- 
son air filter on both main engine and starting engine. 


your 
hen 4 T 
— | 
\ 
av- Diesel ; | be 
4 ' j 
\\ 
a 
e = \ 
| 
19 — 


THE BOSTON TRAWLER FLEET 


Dasa dependability, Diesel economy has 
been put to test in the famous fleet of trawlers 
operating between the Great Banks and the 
Boston Fish Pier. So successful have been the 
Diesel engines in this rugged service, they 
have, in effect, displaced steam trawlers in all 


new construction. 


In these four pages we cover the Boston Traw- 
ler fleet insofar as the Fairbanks-Morse 
equipped vessels are concerned. In later issues, 
other segments of this fanious fleet will be dis- 


cussed. 


The most recent Diesel Trawler to be added to 
the fleet is the Lark owned by the Cape Cod 
Trawling Company of which Patrick J. O'Hara 


No. 1 — Fairbanks-Morse Units 


is president, hence a brief description follows: 


Built by the General Ship and Engine Works 
of Boston, the Lark is 128’ 6” x 24’ x 13’ gross 
tons 237.64 and net tons 123. Originally de- 
signed by Henry J. Gielow, Inc., some changes 
were made in the designs before completion, 
but she is noticeable for her streamlining, low 


stack and clean cut appearance. 


The engine equipment consists of one 575 hp. 
five cylinder, 300 rpm., Model 37 Fairbanks- 
Morse 14”x17” two cycle Diesel engine, 


equipped with oil cooled pistons. 


The winch engine is a 120 hp. at 900 rpm. 


eight cylinder 514” x 714”, Model 36, Fairbanks- 


Morse four cycle engine. The auxiliary engine 
is a four cylinder 414” x 6” Model 36 Fairbanks- 
Morse four cycle Diesel rated at 40 hp. at 1,200 
rpm. This engine is clutch-connected to a 
starting air compressor and direct-connected to 
a 25 kw. 125 volt marine type generator, in ad- 
dition to which a 20 hp. two cylinder Fair- 
banks-Morse 414” x6” Model 36 unit is direct- 
connected to a 12 kw. 125 volt marine type 


generator. 


This looks like a lot of engines and a compli- 
cated power plant, but experience has shown 
such a combination of engines to be most ef- 


ficient and practical from an operating stand- 


point. 


Above — Looking forward in the 
engine room of the “Lark.” Left — 
Deck view on the “Lark” looking 
aft. 


| 
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The miscellaneous equipment in the engine 
room consists of an F-M fresh water and lubri- 
cating oil combination pump, a Schutte Koert- 
ing oil strainer and oil cooler, a Harrison heat 
exchanger for the cooling water, an Alnor py- 
rometer registering exhaust temperatures, 
Maxim silencers on main engines, Burgess si- 
lencers on auxiliary engines, Kingsbury thrust 
bearing, Hydroil centrifuge for the lube oil, a 
pair of 2 in. F-M centrifugal pumps direct- 
connected to 5 hp. F-M marine type motors, 


one 5x6 Duplex pump driven by a 10 hp. 


Streamlined and exceptionally trim, the “Lark” is 
the newest addition to the Boston Trawler ficet. 


F-M motor, a 400 gph. F-M home water system, 
and an Electric Dynamic winch generator and 


motor. 


The Lark is equipped with wireless and radio 
compass and also a Submarine Signal Com- 
pany’s fathometer. Exide batteries are used 
for lights, etc., when the auxiliary engines are 


not operating. 


The fish holds have a capacity of 290,000 Ib. 
and are lined with the conventional cork and 
wood lining. The deck equipment is excep- 
tionally complete and includes winch, gallows 
frames, fish hoist, etc., all supplied by the Brom- 
field Mfg. Co. The galley is a bit out of the 
ordinary, being lined with nickel clad iron and 


the stove is an oil burner. 


There is a meter located in the pilot house 


The “Kittiwake,” one of the 
newest and largest of the Bos- 
ton Trawler fleet. 
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The “Newton,” length 115.8’, width 23.4’, The “Delaware,” length 138.5’, width 25.1’, 
depth 11.2’; main engine F-M 450 hp. Diesel. depth 12’; main engine F-M 640 hp. Diesel. 


} which shows the pull in tons on the net, so 


that the captain can easily tell the size of his 


catch and also whether the net is hooked on to ’ 
anything. 
| The Lark is constructed entirely of wrought 2 
/ iron and as such stands in a class by herself. 


Welded construction was followed throughout. 
A typical catch of this, the latest addition to the 
Boston Trawler Fleet, was brought in recently 
— 132,000 Ibs. total consisting of 15,000 Ibs. of 
* Haddock; 12,000 Ibs. of Scrod; 27,000 Ibs. of 
: L. Cod; 60,000 Ibs. of M Cod and 18,000 Ibs. of 


mixed fish. 


On these two pages we have illustrated typical 


i Fairbanks-Morse powered Diesel trawlers and 


' the table supplies brief specifications of each 
vessel, ranging from the first F-M unit placed 
in service back in 1928 to the latest unit put The “Maine,” length 121.5’, width 24.1’, depth 12’; main engine F-M 550 hp. Diesel. 


on the line late in 1938. 


The cost to build Diesel Trawlers has slowly 


Boston Trawlers Powered by ]Fairb: 


climbed over these ten years. Ten years ago tat 
the cost of building Diesel Trawlers varied | 
from about $112,000 for the 110 ft. trawlers, Resistered j | 
powered with a 350 hp. engine, such as those Trawler Owner bola | Designer oe 
of the O'Brien fleet, to about $160,000 for a — 
132 ft. trawler, powered with a 550 hp. main Lark Cape Cod Trawling Co. 128.6x24 x13 | Owners General Sh 
engine, such as in the boats Maine and Illinois Jeanne d’Arc F. J. O'Hara & Sons Fish Co. 136 x24 x10.4 Bath Iron Works ath Iron 
in the Booth Fisheries fleet. | Villanova F. J. O'Hara & Sons Fish Co. 136 x24 x10.4 | Bath Iron Works th Iron 

Holy Cross F. J. O'Hara & Sons Fish Co. 114.7x23 x11.4 Bath Iron Works th Iron 
Today the cost of building small trawlers with | Georgetown F. J. O'Hara & Sons Fish Co. 114.7x23 x11.4 Bath Iron Works ath iron 
| Arlington Irving Usen Co. 118.2x23.5x11.6 Bath Iron Works th Iron 
shout af engine sun up to | Winchester Irving Usen Co. 118.2x23.5x11.6 Bath Iron Work:s th 
some $170,000 and trawlers such as the General Newton Irving Usen Co. 115.8x23.4x11.2 Jacob Story acob Stor 
Seafoods Corporation built recently, 144 ft. | Brookline Irving Usen Co. 116.8x23.4x11.5 Jacob Story acob Stor 
jobs, ran up close to $290,000 each. | Venture II Wm. Westerbeke 99.6x20.5x10.5 J. D. Morse -B. Mors 

| Delaware Booth Fisheries Inc. 138.5x25.1x12 Maierform th iron 
The average catch, over a period of a year, | Maine Booth Fisheries Inc. 121.5x24.1x12 Bath Iron Works th Iron 
seems to be about 135,000 Ibs. and each trawler Illinois Booth Fisheries Inc. 121.5x24.1x12 | Bath Iron Wor':s ath [ron 
averages 34 trips per year. The service is ex- | Bittern Portland Trawling Co. 146.5x24 x14.2 | Owen & Minot Charlesto 
ceptionally hard on the machinery and, for that Kittiwake Portland Trawling Co. 146.5x24 x14.2 Owen & Minot Drydock 
matter, on the crew. | — 
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The “Arlington,” length 118.2’, width 23.5’, 


depth 11.6’; main engine F-M 525 hp. Diesel. 


/Fairbanks-Morse Diesel Engines 


The “Venture 11,” length 99.6’, width 20.5’, depth 10.5’; main engine F-M 300 hp. Diesel. 


red by 
7 Builder Year Main Engine | Auxiliary Engines 
| 

General Ship & Eng. | 1938 | 575 HP 300 RPM 14x17 | 1-120 HP 36A514, 1-40 & 1-20 HP 36A4% 
Works th [ron Works 1937 | 640 HP 260 RPM 14x17 | 2-40 HP 36A414x6 
Works ath Iron Works 1937 | 640 HP 260 RPM 14x17 | 2-40 HP 36A414x6 
Works ath lron Works 1928 | 550 HP 260 RPM 14x17 | 1-120 HP 35B8%4, 1-30 HP 43B6 
Works ath iron Works 1928 | 550 HP 260 RPM 14x17 1-120 HP 35 B834, 1-30 HP 43B6 
Works th Iron Works 1936 | 525 HP 300 RPM 14x17 1-120 HP 35E8%4, 1-40 HP 36A4% 
Works th ron Works 1937 | 525 HP 300 RPM 14x17 1-120 HP 35E8%4, 1-40 HP 36A44% 
, acob Story 1931 | 450 HP 260 RPM 14x17 1-120 HP 35B8%4, 1-30 HP 43B6 

acob Story 1931 | 450 HP 260 RPM 14x17 1-120 HP 35B834, 1-30 HP 43B6 
. . B. Morse 1930 | 300 HP 360 RPM 10'4x12!5 | Engine Driven 

th iron Works 1937 | 640 HP 260 RPM 14x17 | 1-120 HP 36A514, 2-40 HP 36A4%4 
Vorl.s ath Jron Work 1931 | 550 HP 260 RPM 14x17 1-120 HP 35B8 4, 1-30 HP 43B6, 1-20 HP 36A414%4 
Vorl:s ath [ron Works 1931 | 550 HP 260 RPM 14x17 1-120 HP 35B8 4, 1-30 HP 43B6, 1-20 HP 36A4% 
not Charleston Ship. t 1938 | 575 HP 300 RPM 14x17 1-120 HP 36A5%4, 2-40 HP 36A4% 
not Drydock Co. 1938 | 575 HP 300 RPM 14x17 1-120 HP 36A51%4, 2-40 HP 36A414 
= 


The “Jeanne d’Arc,” length 136’, width 21’, 
depth 104’; main engine F-M 640 hp. Diesel. 


It is interesting to note, in referring to the 
table, how the size of these trawlers has rap- 
idly increased in recent years. ‘They stayed 
around 114 feet for several years, then started 
on up until they reached the peak in the two 
new units for the Portland Trawling Company 
last year — the Bittern and the Kittiwake. With 
the increase in size of course went larger en- 
gines, more auxiliary equipment and a larger 


crew. 


The climb from 300 hp. of the Venture 11 to 
the 640 hp. of the Deleware spells the demand 
for speed and then more speed which has char- 
acterized this trawler fleet. Speed in getting 
from the fishing grounds back to the Boston 
Fish Pier means the difference bétween getting 
a good price for the catch or getting a poor one, 
That is why the market for more and more 
Diesel engines and possibly larger engines, ex- 
The Diesel 


engine has proven itself an ideal power plant 


ists in the Boston territory today. 


for these trawlers, so much more efhcient and 
economical than steam, that slowly but surely 
every steam trawler will be out-dated and re- 
tired, to be replaced with a modern Diesel 


powered unit. 


The fast pace being set by such vessels as the 
Jeanne D'Arc, the Lark, the Bittern, etc., make 
it almost impossible for the older type of steam 
vessels to compete in this strenuous conflict 
for larger catches and quicker return to the 


market. 


There may be a return to slightly smaller 
vessels in the immediate future, with slightly 
less power, say around 550 hp., in order to keep 
costs within reason and also to insure better 
speed and operating economies,, but more 
Diesel Trawlers will be built and built soon — 


that is a certainty. 
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View showing three of the Superior Diesels in the Electra, Texas, municipal plant. 


ELECTRA. TEXAS 


By ORVILLE ADAMS 


Bouacres. Texas, is the supply center of 
a large oil producing area midway between 
Vernon and Witchitam Falls, with a popula- 
tion of about 6,000 people. Following the 
example of its nearby neighbor, Vernon, which 
has operated a profitable Diesel light plant for 
many years, the citizens of Electra started a 
movement for a municipal light and power 
plant some time ago and, a little more than a 
year ago, definite plans were completed, con- 


tracts let, and construction started on a very 


complete and modern Diesel generating plant. 
Construction was completed during the past 
winter by Eugene Ashe, Electrical Contractors, 
under the direction of Mr. J. E. Ward, con- 
sulting engineer, the plant being one of the 
first PWA projects of its kind in Texas. The 
plant started operation January 15, 1939, after 
the first three engines were ready to take the 
load. The installation of the fourth unit has 
just been completed and tested. During the 


first six months’ operation the load has stead- 


Mr. J. C. Marsh, Chief Engineer, at the 
Control Station of one of the engines 
shown in the view above. Note Alnor 
Pyrometer upper right of the instrument 
board. 
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ily increased; the municipal plant continues 
to win customers from the competing utility, 
until there are now approximately 700 meters 
connected to the municipal light plant's lines. 
The load curve shows the variation in demand 
over a period of one day, indicating an aver- 
age load of 200 kw., and a total of 4,800 kwh. 
per day at the present time. 


The installation four Superior 


Diesel engines and their auxiliary equipment. 


The engines are direct-connected to Westing- 


comprises 


house generators with V-belt driven exciters 
and are rated at 350 hp. at 400 rpm., with the 
generators having a capacity of 300 kva. giving 
240 kw. at .8 pf. The exciters are 71/4 kw. and 
furnished by Westinghouse. The engines are 
located side by side with standard rotation. 
Practically all space in the power plant build- 
ing has been utilized, yet sufficient room for 
operation is provided, although there is no 
provision for the installation of future units. 
Without previous experience, the future needs 
for power in this town could not be antici- 
pated. The power plant building is of mod- 
ern brick construction, well lighted and ven- 
tilated. All auxiliary equipment is located 
along the engine room walls at the exhaust 
end, including fuel and lubricating oil tanks 
on the wall, oil coolers and filters just below 
these tanks and on the floor, a centrifuge, 
starting equipment and piping. Pressure 
gauges, pyrometers, thermometers for the fuel, 
oil, water and air are all located on the engine. 


The Diesel engines represent the latest design, 
having 5 cylinders, with 1214”x 15” bore and 
stroke, the semi-steel mixture pistons being 
equipped with Sealed Power piston rings. The 
injection system is the well known common 
rail type, admitting fuel to the injectors at 
The 


injectors are actuated by rocker arm movement 


5,000 Ibs, per sq. in. injection pressure. 


from the overhead camshaft in the same man- 
ner as the valves. The operation of the en- 
gine is controlled by a standard Woodward 


governor of the regular prime mover type. 


The fuel, a 30° Be’, furnished by the LaSalle 
Refining Co., Burkbernett, Texas, is a_first- 
class gas oil, meeting the requirements and spec- 
ifications for these engines and is obtained at 
a delivered price of 314 cents per gallon. The 
records kept, so far, according to Mr. J. C. 
Marsh, Chief Engineer of the plant, indicate 
an output of 11.8 kwh. per gallon of fuel for 
the net production of the plant. The fuel oil 
in the storage tanks is pumped through Puro- 
lator fuel filters into the overhead day tank and 
flows by gravity to the injection system. Clean 


and efficient combustion is obtained and the 


engines operate quietly and smoothly with 
balanced combustion, cool exhaust and with- 


out excess carbon and smoke. 


The lubricating oil is the Socony-Vacuum 
D.T.E. heavy, furnished by the Magnolia Com- 
pany of Texas. The lubricating oil is continu- 
ously filtered through Nugent filters and from 
these is passed through regular shell and tube 
oil coolers made by the Superior Engine Com- 
pany, and returned to the lubricating system 
in the engine. The lubricating oil is regu- 
larly purified in batches by a Goulds Hydroil 
centrifuge connected with the lubricating oil 
system of each engine. The lubricating oil 
pressure system, as well as the cooling water 
temperature, is connected with an alarm system, 
which 
Penn-Electric controls. Low lube pressures and 


includes an Edwards bell alarm and 
high water temperatures set off the alarm, there 
being a complete alarm system for each engine. 


The air intake and exhaust headers are con- 
nected by means of flexible connections to 
horizontal pipes extending through the engine 
room wall and connecting to the silencers and 
filters, as shown in the photographs. The ex- 
haust silencers are the DO-4 Maxim with ex- 
haust stacks extending well above the building. 
The air filters are American impingement ad- 
hesive type, comprising three cells each and 
mounted directly on the end of the air intake 
pipe, having been placed as high as feasible 
the wind borne dirt and dust 


to be above 


prevalent in this section. The filter cells are 


Partial engine room view showing three of the 
four Superior Diesels and Westinghouse Generators. 


not screened or housed, being located high and 
exposed to the weather, as there was no par- 
ticular disadvantage except during hard rain- 
storms, during which time the engine may 


draw in a considerable amount of water. 


Each is equipped with an Alnor 


pyrometer mounted on the engine instrument 


engine 


board near the operating end. The pyrometer, 
the governor, and the gauges are all in front 
of the operator when he stands in starting 
Temperatures and pressures are re- 
All gauges 


position. 
corded hourly on the log sheet. 
are the U.S. Gauges, as are the thermometers. 


The closed cooling system comprising a Marley 
tower, and heat exchanger, a battery of coils 
in an atmospheric tower located at the rear 
end of the power plant building also includes 
a Wm. B. Scaife & Sons 


make-up water, 


water softener for 


treating the The cooling 
pumps, two for the raw water and two for the 
soft water circuits, are the vertical centrifugal 


type direct-connected to vertical motors fur- 


Exterior view of Electra Plant showing 
Maxim Exhaust Silencers and American 
Intake Air Silencers. 
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View showing the fourth Diesel Generating Set and a close-up of one of the V-belted exciters. 


nished by Allis-Chalmers, the entire layout be- 
ing located in the pump pit adjacent to the 
engine room and near the cooling tower at 
the rear end of the building. These pumps 
are cross-connected with sufficient valves for 
controlling the flow of the water from either 
engine automatically. The cooling water head- 
ers and piping to each engine are placed in a 
trench under the engine room floor and ad- 


jacent to the operating end of the engines. 


Switchboard and switchgear, as well as_ the 
switchboard instruments, are all General Elec- 
tric, except the Warren Telechron clock for 
frequency regulation. The switchboard is the 
dead-front type, located midway of the engine 
room and adjacent to the generator end of the 
engines. The board is visible from practically 
all points in the engine room. There are four 
engine-generator panels, and five distribution 


circuit panels, and an instrument board. 


The starting system comprises a Curtis air 


cooled two-stage air compressor, connected by 
V-belt on one side to a Wisconsin Gasoline 
motor, and on the other to a Robbins & Myers 
electric motor, and located adjacent to a bat- 
tery of four air starting tanks. Air piping from 
these tanks to each engine are placed in the 
trench, a distribution pipe from a common 


header being provided for each engine. 


The operating procedure is governed by the 
demand for current, for the load is handled 
by one engine during the low demand of the 
early hours, while two engines carry the peak 
load, except when too many pumping motors 
at the water works may be operating at that 
time. The city has just completed plans and 
arrangements with the PWA to revamp and 
modernize the entire water works system of the 
town and when this is completed, the munic- 
ipal utilities of this town will be on a par with 


any comparable size city in the State. 


The first six months of operation do not fur- 


nish sufficient data upon which to predict with 
great accuracy the annual kilowatt output of 
the plant, but the present rate of increase in 
demand for current suggests to the writer that 
the annual production should soon approach 
2,000,000 kwh. At the present time the daily 
production has reached 4,800 kwh. More cus- 
tomers are being connected each month, and 
local industries are accepting the favorable 
rates available for commercial lighting and 


power. 


Mr. J. C. Marsh, Chief Engineer, comes to 
Electra from Duncan, Okla., where he has been 
engaged in Diesel engine operation for the 
past fourteen years. He is an able Diese! engi- 
neer and is planning to roll up an enviable 
record for economy and efficiency of operation 
at Electra. The local citizens and business 
men are backing the project to the limit and, 
still flush with the initial enthusiasm for suc- 
cess with the plant, a campaign to boost the 
plant looks like a permanent thing at Electra. 
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DIESEL LOCOMOTIVES 


FOR THE 


Tu: two new 4,000 hp. Electro-Motive 
Diesel locomotives of the Chicago and North 
Western Railway which will power the famous 
“400” between Chicago and St. Paul-Minne- 
apolis, embody the latest developments for 
high-speed, luxurious transportation — with 
safety and passenger comfort. The locomotives 
are made up of combinations of the most 


powerful Diesel locomotive units in the world. 


The new locomotives, which were built com- 
pletely by the Electro-Motive Corporation, 
subsidiary of General Motors, at La Grange, 
Illinois, also are the first double-end Diesel 
passenger locomotives to be put in service on 
Western railroads. They are so arranged that 
they have cabs at both ends and can be oper- 
ated in either direction, contributing much to 
their flexibility, since it is unnecessary to turn 


them at terminals. 


Capable of a top speed of 117 miles an hour, 
the locomotives make the six and one-half 
hour, four hundred mile run of the “400” 
without change and without the necessity of 
excessive top speeds. Due to the greater in- 
herent ability of Diesel locomotives to accel- 


erate and decelerate quickly and the fact that 


400°" 


they do not have to be stopped for servicing 
as often as steam locomotives, they maintain 
a high average speed without the necessity for 
spurts of high top speeds, which contributes 
greatly to passenger comfort. They also are 
able to negotiate curves at somewhat higher 
speeds and with less disturbance of passengers 
than is the case with the steam locomotive, be- 


cause of the Diesel’s lower center of gravity. 


Each of the locomotives consists of two units. 
A unit is in reality a complete, separate 2,000 
hp. Diesel locomotive which could be operated 
independently if occasion demanded. The two 


units coupled together provide 4,000 hp. 


Steam heat for both the locomotive and passen- 
ger cars is provided by an automatic oil burn- 
ing boiler located in each unit. These boilers 
are regulated by an electric-eye device which 
turns them up and down in accordance with 
the temperature in the cars. The locomotive 
is equipped with a Mars Signal Light for the 
warning of motorists and pedestrians of the 
approach of the high-speed train. This light 
flashes upward and sideways with a swinging 
motion in the form of a figure eight. It can be 


seen from three to five miles at night. 


Top — Side view of one of the two new Elec- 
tro-Motive Diesel locomotives which will haul 
the C.&N.W. R.R.’s crack train“400” between 
Chicago and the Twin Cities. Below — 
Head-on view, showing swivel headlight 
used for warning at crossings. 


Each unit carries 1,100 gallons of train heating 
boiler water and 1,200 gallons of fuel oil. Ordi- 
nary fuel oil, such as is used in a household 
oil burning furnace, is used in the Diesel en- 
gines. With a full supply of fuel, boiler water 
and sand, the total weight of a two-unit loco- 
motive is approximately 600,000 pounds. Total 
length is 140 {t., height 13 ft. 11 in. above rail 
and width 9 ft. 10 in. Air brakes are the latest 
Westinghouse type, modified to work in con- 


junction with automatic train control. 
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‘ > OMBUSTION-CHAMBER CHARACTERISTICS. The characteristics 

by which the behavior of various combustion chambers together with 
the corresponding fuel-injection systems may be compared, both with ref- 
erence to the functions which they should perform and between themselves, 


in the order of their importance, are as follows: 


1 Suitableness for high rotative speed 
Suitableness for small piston displacement 
Mean effective pressure obtainable 
Maximum combustion pressure 
Rate of pressure rise per degree of crank travel 


2 
3 
4 
5 
6 Compression ratio required 
7 Specific fuel consumption, pounds per horse power per hour 
8 Fuel-injection pressure 
9 Number of holes in fuel nozzle 
10 Ease of starting, especially in cold weather 


11 Cost of maintenance 


“The various characteristics must be determined from actual perform- 
ance of an engine. Table 1 shows these characteristics as derived from 
data supplied by manufacturers whose engines, according to the speed char- 
acteristics of the author, may be classified as high-speed units according to 
Item 15 of the table. As indicated in Item 14, forty-seven separate cylinder 


sizes are covered in the table. 


“Comparison of Combustion Chambers. Before making a more detailed 
comparison, it seems advisable to point out the main shortcomings of the 
various types, deficiencies which have stimulated the development of new 
and better types. These are as follows: 


“Precombustion chamber—low mean effective pressure, high rate of 


pressure rise and high fuel consumption. 


“Open chamber with constant-pressure injection is not suitable for high 
rpm. and for a small piston displacement. The fact that all manufacturers 
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T THE ANN ARBOR MEETING of the Oil aybas Po 

of Mechanical Engineers on June 22nd, bofesso 

ical Engineering, Oklahoma A. & M. College fillwat 
ing and timely paper on Combustion-Chambepevelo| 
to American High-Speed, Compression-Ignitiopil Enc 
In Table No. 1 hereunder Professor Voby tak 
rates each type of Combustion Chamber ongrative 
Energy Cell, or Lanova Type of Combus?ionBhambs 
of the eleven classifications. 


To the left and right of this table waquote 
Maleev's paper to better enable you to folloghis m 
urally, we are delighted to have this opportu@y of p 
standable manner, the reasons why LANOVABEADS 
of important engine manufacturers are arrangg wit 


LANOVA CORPORATI 


Table 1—Comparison of Combustion Chamber (haecteristic: 
Dpen 
Precombus- |(qpustion Cha 
\Item Basis for Comparison tion 
| No. Chamber @s 
High limit of speed actually used, rpm. ................ 2000 
~2. Limits of piston displacements, cu. in. per cylinder... . . . 37-283 
Mean effective pressure obtained, Ib. per sq. in.. ........ 60-79 
vy Maximum combustion pressure, Ib. per sq. in............ 850-900 
Rate of pressure rise, Ib. per sq. in. per deg. of crank angle. 40-50 me 
Fuel consumption, Ib. per bhp-hr.....................- 0.44-0.50 10.44 
Fuel-injection pressure, Ib. per sq. 1000-2400 | | 
Numter of holes in fuel nozzle. 1 
11 Relative cost of high high 
12 | Main disadvantages with respect to characteristics. ..... . 3,5, 7,10 
Nember of American manufacturers using .............. 4 
Numter of ergire sizes analyzed 11 
15 | Speed-characteristic limits 0 | 


Note: Figures in parentheses refer to the smallest two-stroke-cycle engines 
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$ ILLUSTRATIONS FOR CHARACTERISTICS AND DEVELOPMENT OF COMBUSTION CHAMIES 
NY TRY ZIN-N \ (a) 
Ny 
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he Oi! ayGas Power Division of the American Society of small engines have gradually abandoned this type is sufficient evidence. 
ne 22nd, fofessor V. L. Maleev, Professor of Mechan- It is interesting to note that the situation with respect to all small open- 
College fillwater, Okla., delivered a highly interest- chamber engines was predicted 7 years ago. 

-Chambefevelopment and Characteristics, as applied 


on-Ignitig0il Engines. “Open chamber with individual pumps is still favored by five manu- 
ssor Moby takes eleven items for comparison and facturers. However, two concerns are building two-stroke-cycle engines. in 
ber con@ratively. It will be readily seen that the which the turbulence is set up during scavenging and the third has a special 
mbustionBhamber, rates exceptionally well in each fuel injector as well as a turbulence created by the top of the piston. 


table waquote important sections from Professor “Subdivided combustion space with a turbulence chamber is a new de- 


| to follghis method of comparative analysis. Nat- 
opport#y of placing before you, in a simple, under- ever, the combustion is still rather noisy and the performance not very 
-ANOVAREADS and why an ever increasing number smooth. 

re arrawmg with us for licensing contracts. 


velopment and therefore free of many of the former disadvantages. How- 


**Air Cells. While the air stream from the air cell creates a turbulence 


OR ; IO 27-01 BRIDGE PLAZA aiding combustion, a certain amount of air always remains in the cell with- 
LONG ISLAND CITY, N. Y. 
out participation in combustion, thus lowering the availability of oxygen 
Chamber of American High-Speed Oil Engines. 
am alae and hence the maximum mean effective pressure. A combination of two 
Pen, (quiescent) Air Cett_with: inethods, precombustion-chamber and air-cell, gives very good results. The 
Chamber | @stant | Individ- Geamker’ | Chamber chustion ceases principal shortcoming of this engine type are a relative complexity of the 
2000 foo | 12001800) 2600 1800 2200 3000 fuel-injection system and inability to operate without carbonizing at speeds 
| below the one for which it is adjusted. 
60-79 85 70-85 | 80-110 80-86 85-98 80-105 | 
“ “Energy Cell’ is a term not yet universally accepted. Many engine 
40-50 -70 50-65 40-50 40-50 (40) 25-30 ° 
— | e 
specialists continue to put this system in one class with the air cells from 
044-050 | 041-044 | 040-046 | 045-050 | 040-050 | 0.38-0.48 which it was developed. However, recent investigations have proven that 
1000-2400 | #000 | 2500-5000 | 3000-4000 | 2000 (60) 1600 | combustion takes place in the energy cell and gives greater turbylence than 
| Se 1 1 5 large ae an air cell. Also there is no idle air left in the cell and this allows obtain- 
high igh high moderate moderate moderate low 
3, 5, 7,10 | 1,2,3,5 5 3,7 (7) 
| “There should remain no doubt that the number of engines built with 
n |B | 5 10 3 4 1 precombustion chambers, open chambers, and even subdivided turbulent 
| | — | chambers, is constantly decreasing and that those with energy cells is 
cle engines increasing.” 
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The “Donald McKay” is the first Diesel cargo ship to be completed in the Maritime Commission's extensive building program. 


MARITIME COMMUISSION’S FIRST 


DIESEL 


SHIP 


By WILL H. FULLERTON 


= the completion and acceptance of 
the Diesel Cargo Ship, Donald McKay, we 
offer our hearty congratulations to the U. $ 
Maritime Commission and to her builders, 
Sun Shipbuilding and Drydock Corporation. 
This event is fraught with unusual significance 
in that this is the first of a long series of Diesel 
ships planned for the American Merchant Ma- 
rine. Indeed there are seventeen motorships 
under construction which represent a part of 
a long range building program to bring back 


the rightful prestige of our Merchant Marine. 


The Donald McKay is built to the Maritime 
Commission’s C-2 specifications, her general 
characteristics being: Length, over all 459 feet; 
breadth 63 feet; depth 40 feet, 6 inches; gross 
tonnage 8,228 tons; fuel capacity 7,618 tons. 
Since she is essentially a cargo ship, machinery 
space with living quarters directly above are 
concentrated amidships. There are three cargo 
holds forward and two aft. The crew's quar- 
ters on the shelter deck level are modern and 
comfortable. The officers’ quarters are at boat 
deck level above which is the passenger deck 
with accommodations for twelve; also a lounge 


and dining salon. 


View of main engine room deck showing 
the control station of the 6,000 hp. Sun- 
Doxford Diesel propulsion engine. 
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The propulsion engine is a Sun-Doxford 6,000 hp. Diesel driving 
the direct connected 19 foot propeller at 92 rpm. The engine 
is a four cylinder, opposed piston, two cycle type having a bore 
of 32 inches and stroke of 4714 inches. Scavenging air is sup- 
plied by two rotary blowers which are chain driven from the 


crankshaft. 


Electrical energy required by the extensive auxiliaries through- 
eut the boat is supplied by three Cooper-Bessemer 320 hp. 
Diesels driving General Electric 320 kw. generators. Three 150 
c.i.m. motor driven Ingersoll-Rand compressors supply starting 
air at 600 Ibs. There is a Vortex Spark Arrester on the Sun- 
Doxford main engine exhaust and Vortex Spark Arrester Silencers 


on each of the three Cooper-Bessemer generator sets. 


Following successful trials the Donald McKay was turned over 
to Moore-McCormack Lines, which will operate her under con- 
tract. Needless to say, she has been in good hands from design 
boards to the sea and from now on the Donald McKay will be 
viewed as the usher of a new epoch, not only in Diesel propul- 


sion, but in Maritime History. 


Above — View showing two of the 320 
hp. Diesel electric generating sets. 


Top view of main engine taken 
four decks above the bedplate. 


Longitudinal section through center-line of the Sun-Doxford eng:ne 
Showing hookup of side rods from the upper piston to the crankshaft. 
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DRY CLEANING PLANT 


INSTALLS 


By CECIL 


Bx three years ago, the writer ap- 
proached the management of Kent Cleaners, 
Inc., Whitestone, L. I., regarding the installa- 
tion of suitable power equipment for supply- 
ing energy to their cleaning and dyeing plant. 
This company operates not only the most mod- 
ern dry cleaning and dyeing plant but their 
own stores and transportation system — they as- 
sume entire responsibility for their service, as 
there are no “middlemen” so that the standard 
they have set is the highest in the trade. 


Although a modern oil-fired boiler installation 


DIESELS 


MOLYNEUX 


was in use, it was found that the heat balance 
used in steam driven electrical generators 
would be unfavorable, as the electrical load 
was far beyond the steam requirements. The 
answer, therefore, was to install Diesel electric 
equipment with sufficient reserve capacity, for 
power is required twenty-four hours a day, 
every day in the year. 


Specifications were drawn up and a formal pro- 
posal made, at which point in the negotiations 
the local utility suggested a different rate clas- 
sification. This new classification was tried 


over a period of twelve months and the sav- 
ings over the previous rate were insignificant. 
The management of Kent Stores, Inc., decided 
once more to study the Diesel proposition. 


This time, their average energy consumption 
was 391,000 kwh. per year at a cost of $9,460. 
However, certain alterations in the dry clean- 
ing plant were contemplated which would 
bring the energy consumption to a much higher 


figure. 
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It was, therefore, decided to install three 75 
kw. units, one of which was to Le used for 
standby service. The average cost of power pur- 
chased from the utility company was approxi- 
mately 2.1 cents per kwh., including the de- 
mand charge, fuel adjustment charge, and the 
New York City Sales Tax. In order to com- 
pete with such a low energy charge, the cost 
ot the completed Diesel plant had to be kept 


as low as possible, consistent with the reliability. 


The Diesel plant consists of three Cooper- 
Bessemer, type GAW, 327 rpm., horizontal, 
twin cylinder Diesel engines driving Star Elec- 
tric Co.'s 75 kw., 3 phase, 900 rpm. generators 
through Dayton V-belt drives, consisting of 


Left — Close up of one of the three hori- 
zontal two - cylinder Cooper - Bessemer 
Diesels. Note Pennsylvania Flexible water 
and exhaust connections. Below — Gen- 
eral engine room view of generator and 


engine grouping. 


ten “D” section belts. The cooling equipment 
consists of a New York Cooling Tower Co.'s 
type T cooling tower with a Fulton Sylphon 
valve by-passing the tower for temperature con- 
trol. The jacket water circulation is main- 
tained by two Dayton-Dowd motor-driven, cen- 
trifugal pumps (one for standby use). The 
air starting equipment consists of a Cooper- 
Bessemer type GX3A engine compressor unit 
connected to two air receivers. 


The three complete generator units are 
mounted on one concrete foundation which is 
isolated from the rest of the building structure, 
and all exhaust, fuel, air, and water lines are 
run in trenches below the engine floor, these 
trenches being covered with steel checker-plate. 
The air intake filters are mounted on the en- 
gine room roof and are piped to the engines 


with flexible metal hose connections. 


The Cooper-Bessemer Type GAW engine is 
adapted for Diesel operation from the Type 
GA gas engines which have years of building 
and field service experience back of them. These 
engines are ruggedly built and are rated for 
continuous power output without excessive 
wear or overheating. A roller bearing crank- 


shaft accounts largely for the high overall ef- 


Outside view of engine room. Note clear exhaust with engines running. 


ficiency and easy starting characteristics of these 
Diesels. Lubrication of the power cylinders is 
by means of force feed from a McCord lubri- 
cator. A completely enclosed crankcase elimi- 
nates dust and permits use of full splash lubri- 


cation. 


The engines are fitted with remote control 
Pickering governors, the controls of which are 
brought to their respective switchboard pancls 
so that the units may be synchronized right at 
the switchboard. The switchboard is of stcel 
“dead front” construction with a Roller Smith 
voltmeter. Indicating wattmeter, and ammeter 
for each generator panel and a totalizing watt- 


hour meter is mounted on the feeder panel. 


The fuel system consists of a 3,000 gallon tank 
buried outside the engine room with dupiex 
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This modern Diesel generating plant is supervised much of the time from a remote annunciator and alarm which 
informs the engineer in a nearby boiler room of low fuel oil level load on engines and water temperature. A Fulton 
Sylphon thermostatic valve admits makeup water and sounds an alarm in the event of excess jacket water temperature. 


Purolator filters, Viking transfer pumps, and 
a 60 gallon day tank. 


To insure safety of operation, an alarm system 
was wired to the boiler room where the plant 
engineer is usually on watch. In order to 
guard against high jacket water temperature, 
a mercoid temperature switch is placed in the 
water header going to the cooling tower. Should 
the temperature rise above 160 deg., the bell 
in the boiler room rings and the solonoid valve 
opens the city water supply to the engines. 
As a secondary safeguard against high jacket 
water temperature, each engine is fitted with 
safety shut-offs which trip the fuel pumps 
should the jacket waier rise above 170 deg. 
Due to the highly varying load in the cleaning 
plant, a load alarm system is also used and 
consists of a Motoco contact-making exhaust 
temperature gauge fitted to each engine ex- 


haust so that should one or two of the units 
become heavily loaded, the bell rings and the 
engineer puts another unit on the line. The 
day tank on the fuel system is also equipped 
with a low level alarm. 


The plant has now been in operation for a 
period of three months and the average energy 
generated has been 64,000 kwh. per month at 
a cost of $283 for fuel and lubricating oil. By 
comparison with purchased power at 2.1 cents 
per kwh., the gross saving, therefore, is $1,063 
per month. With slow speed, heavy duty, 
cross-head type engines an allowance of $1 per 
hp. per year is ample for maintaining the 


equipment in first-class condition and since 
no additional personnel is necessary, the Diesel 


plant will amortize itself in thirty-six months 
in competition with purchased power at 2.1 
cent per kwh. Rapidly increasing energy de- 
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mand will be reflected in greater economies. 
In designing this plant, the reliability and the 
cost of equipment were of paramount import- 
ance so that the combination of horizontal, 
slow speed engines and medium speed alterna- 
tors made it possible to install this plant for 
less than $145 per kw. of installed capacity and 
demonstrates that it pays to install Diesel 
equipment even when utility rates are low, 
provided, of course, that the maximum demand 


is in proportion to the energy consumption. 


The writer wishes to thank Mr. Cudney of the 
Cooper-Bessemer Corp., Mr. Smullen of the 
Star Electric Motor Co. and the Furst Electric 


Co., the contractors who installed the entire 
equipment, for their cooperation in building 


a really heavy-duty industrial plant at a cost 
that competes favorably with the lowest utility 


rate. 
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HERMANN. 
MISSOURI 


CROSSLEY 


By GEORGE D. 


the county seat of Gasconade 
County, Missouri, sprawls over the steep hills 
along the Missouri River, 81 miles east of St. 
Louis. Picturesque with typical Southern archi- 
tecture, it is a city of covered sidewalks and 
century old trees. Fine old homes with color- 
ful gardens stand high on the tall bluffs over- 


looking the river. 


In spite of the attractive laziness, the city is 
up and coming, with a bustling shoe factory, 
modern stores and rich quarries. It is in a 
highly productive agricultural area, and is an 
important shipping point. Its mushrooms and 


fine poultry have brought it considerable fame. 


The city government is unusually interested in 
efhciency, and R. W. Ochsner, the Mayor, 
knows a lot about mechanics. He likes to keep 
municipal costs at a minimum and, not very 
long ago, he started to study and remedy the 
high cost per gallon of water pumped at the 
city water works. Hermann gets its municipal 
water from wells, sunk near the river, and its 
set-up is somewhat unique. Instead of going 
first into a reservoir, water is pumped directly 
into the mains, and only after* excessive pres- 
sures are built up is the reservoir filled by 
overflow. The pumping job, as a result, is an 
unusually heavy cne. 


To replace electricity, Mayor Ochsner installed 


View of water softening plant, cen- 
ter, and pump house, extreme right. 


an 80 hp., 4 cylinder Caterpillar Diesel engine, 
direct-connected to a 50 kva. Palmer generator. 
Aside from the initial cost of the unit and a 
few feet of cable, there was little expense in- 
volved, for the same pumps were retained and 


only the source of electricity was changed, 


Since its installation in January of this year, 
the generator set has run approximately nine 
hours a day, pumping 250 gallons of water a 
minute, on about two gallons of 11 cent Diesel 
fuel. The saving of more than $100 a month 
that resulted from the change in power con- 
vinced Mayor Ochsner and the city govern- 
ment that the Diesel engine gave them the 


answer to lower costs. 


The generator set provides current for a 20 hp. 
motor that brings water up 65 ft. from the 
city well. In addition, a 30 hp. motor runs 
Pomona booster pumps to send the water out 
into the mains, and then to force it 250 ft., 
against 85 pound pressure, from a storage tank 
into the main reservoir. A 4 hp. motor pumps 
brine into the water softener, and two 14 hp. 
motor and a % hp. motor operates the softener 
itself. 


The water works superintendent maintains a 
careful check on lubricating oil consumption, 
engine temperature, and fuel level. The fuel 


storage tank of 550 gallons capacity is mounted 


Top— View of Caterpillar Diesel gen- 
erating set supplying current for six mo- 
tors totaling 551% hp. Bottom — View of 
two Pomona Booster pumps. 


under the power house floor, insuring an ample 
supply of Diesel oil, which is brought into 
the engine by the standard transfer pump. 
Only high grade fuels and lubricants are used. 
Starting of the Diesel engine is accomplished 


by a small, auxiliary gasoline engine. 


With such a simple set-up, and such excellent 
operating conditions, the considerable savings 
in fuel costs, and a minimum of maintenance 


expense, will quickly offset the first cost of the 


unit, according to Mayor Ochsner. 
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DIESEL TUG—“ROWEN{CARD” 


A LARGE enthusiastic group of the towing 
brotherhood greeted and inspected the newest 
of the Card Towing Line, Inc., tugs Rowen 
Card at the Battery, New York, July 10th. They 
found in her all that they could have expected 
in the way of advance design: modern, safe, 
flexible Diesel propulsion, Diesel auxiliary, air 
conditioning, radio marine direction finder, 
radio ship to shore telephone, complete insula- 
tion, and an electric water cooler replacing the 
familiar fresh water barrel and dipper. 


Built by the Canulette Shipbuilding Co., Sli- 


By WILBUR W. YOUNG 


dell, Louisiana, the all steel Rowen Card mea- 
sures 110 feet, 6 inches length, 25 feet width, 
and 13 feet 8 inches depth with a normal draft 
of 12 feet. Her fuel capacity is 135 tons suf- 
ficient for 70 to 75 days at sea under full load. 
She is destined for service in New York and 


coastwise waters. 


On the trip from New Orleans to New York the 
throttle was never touched after the full speed 
ahead signal was given at the mouth of the 
Mississippi River. She negotiated the trip in 
five days, sixteen hours and fifty-seven minutes, 


averaging twelve knots on an average fuel con- 


sumption of 11 bbl. per day. 


The main propulsion engine is a General Mo- 
tors Model 128-S, direct reversing Diesel of six 
cylinders, 1634 inches bore, 26 inches stroke, 
rated at 1,000 hp. at 275 rpm. The drive is 
direct through a Kingsbury Thrust. Built-in 
accessories include starting air compressor, 
jacket water circulating pump, and fuel trans- 
fer pump. The closed fresh water jacket cool- 
ing system is equipped with a Schutte-Koerting 
heat exchanger and the lube oil cooler is the 
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same make. The seca water pump is a Goulds. 
Both fuel and lube oil filters are Sentinals. 


A General Motors 3 cylinder, 2 cycle Diesel 
auxiliary directly connected to a General Elec- 
tric 30 kw. D.C. marine type generator supplies 
current for in port lighting and for charging a 
bank of Exide Ironclad standby batteries. This 
auxiliary is a self-contained unit with starting 
battery in the base, Leece-Neville generator and 


starting motor. 


Also in the main engine room are a York Oil 
burning boiler which supplies steam to the 
Aerofin radiators throughout the boat, a Viking 
rotary fire and wrecking pump of 1,200 gpm. 
capacity, and the switchboard equipped with 
Weston instruments. The American Engineer- 
ing Hydroelectric steering gear is mounted aft 
of the main engine room but ahead of the bulk- 
head midway between the engine room floor 
and the upper engine room grating. Arrange- 
ment of equipment is such that there is ample 
space to move about in the engine room with 
some to spare. Thorough ventilation also adds 
to the comfort of the engine men. 


In the upper engine room is the General Mo- 
tors remote engine control and instrument 
panel with Winton gauges and Reliance Tach- 
ometer. A Brown 6 point exhaust Pyrometer is 
mounted on the aft wall. The Carrier Weather- 
maker air conditioning unit equipped with a 
Star fan motor is also installed in the upper en- 
gine room. The engine exhaust is carried up to 
a Maxim combination silencer and spark ar- 


rester mounted in the stack. 
Up in the wheelhouse is the R.C.A. Radio- 


Operating cabinet of the Jefferson- 
Travis Radio Marine Telephone. 


General Motors Diesel Auxiliary generating set. Note 
Harrison heat exchanger extreme left end of engine. 


marine Model AR 8701 direction finder and the 
captain’s Radio Marine telephone station. The 
radio operator's room is aft of the wheel house 
wherein is installed the Jefferson-Travis 23 
watt Marine Model 95 telephone cabinet and 
This Jefferson- 


Travis radio telephone unit has a capacity 


ship's bell selective ringer. 


of ten channels — including eight shore 
stations, ship-to-ship and emergency Coast 


Guard with weather report channels. 


During the trip from New Orleans the Rowen 


Card was in constant communication with shore 


stations. 


All-in-all the Rowen Card advances our ideas 
of tug boat design to tomorrow. Her owners, 
Card Towing Line, Inc., Henry W. Card, Presi- 
dent; Edward L. Card, Vice-President, and 
William Card, Secretary, as well as General 
Motors Sales Division, who had much to do 
with the admirable arrangement of her power 
equipment, are justly proud to see her go into 


service. 


View in Wheelhouse showing RCA Radio direction 
finder, left, and Radio Marine telephone station, right. 
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DIESEL TRUCKS 


| BF in the iron ore country of Northern 
Michigan, six Diesel-powered trucks, driving 
through a fluid drive, are operating in a very 


satisfactory manner. 


The Dart Truck Company of Kansas City re- 
cently completed these six special Diesel- 
powered trucks for one of the big iron min- 
ing companies. ‘These trucks are designed 
to negotiate an 8 per cent to 10 per cent grade, 
4,000 ft. long, with 30,000 pounds payload “on 


their back” at 8 to 10 miles per hour. 


The power plant consists of a model 6-WAKH 
Waukesha-Hesselman, 1,200 cu. in. engine oper- 
ating at a maximum of 1,600 rpm. As the il- 
lustrations show, special exhaust stacks have 
been provided, offset to the right, inasmuch 
as the cab is offset to the left, thus giving the 
operator an unobstructed view. Possibly the 
most important special feature of these big 
trucks is the use of the Fluid Drive through the 
traction type Hydraulic Coupling. 


By WILL H. FULLERTON 


The purpose of this unit is to prevent the 
transmission of torsional vibrations and shucks 
from the driving engine to the load or from 
the driven machine to the engine, thus elim- 
inating all shocks to the transmission and rear 
axle and making it difficult for even the rough- 
est driver to wreck the machine. This fluid 
flywheel has 100 per cent slippage at 600 rpm. 
of the motor and at 1,600 rpm. it has only 2 


per cent slippage. 


At this point it might interest our readers to 
give a few technical details pertaining to the 
Traction Type Hydraulic Coupling. The orig- 
inal Vulcan Hydraulic Coupling, a develop- 
ment of the Fottinger Speed Transformer, was 
first used commercially in Europe in 1923 as 
a means of connecting high-speed Diesel en- 
gines to propellers through reduction gears, 
and during the past fifteen years Hydraulic 
Couplings, transmitting more than one million 
horsepower, have been installed throughout 


the world. Hydraulic Couplings ranging in 


WITH FLUID DRIVE 


size from | hp. to 26,000 hp. have been success- 
fully applied and installations of the marine 
type include the largest Diesel plants afloat. 


The Traction Coupling, first introduced in 
England ten years ago, differs from the marine 


and variable speed types in that it is a self- 
contained unit in which no provision is made 
for adding or removing fluid while in opera- 
tion. A coupling of this type is shown in Fig. 
1, and it will be seen that in external appear- 
ance it resembles the conventional friction 
clutch. This coupling consists of a radially 
vaned impeller, a similarly radially vaned run- 
ner, and an enclosing cover. The impeller is 
connected to the engine and the runner to the 
drive shaft of the truck through the Lipe fric- 
tion clutch and Fuller gear box. These two ro- 
tating members face each other, but are not 
connected mechanically. The cover, which en- 
closes the back of the runner, is bolted to and 
rotates with the impeller. Power is transmitted 
by the kinetic energy of a fluid, usually light 


Fig. 1 — Exterior view of traction coupling. 


turbine oil, which circulates automatically by 
centrifugal action between the radial passages 


formed in the two rotating members. 


Due to the absence of any mechanical connec- 
tion between the driving and driven member, 
the Hydraulic Coupling is completely effective 


in preventing the transmission of torsional 
vibrations and shocks from the engine to the 


truck or from the truck to the engine. 


Figure 2 shows a cross section of a traction 
coupling in which the coupling is carried by 
the engine flywheel. The arrows indicate the 
flow of the liquid between the impeller (1) 
and the runner (2). The cover (3) enclosing 
the back of the runner to retain the working 
fluid is bolted to and rotates with the impeller. 
The reservoir (4) on the back of the runner 
and connected to the working circuit by core 
tubes, serves as an expansion and deaerating 
chamber. During starting, part of the oil from 
the working circuit is transferred to the reser- 
voir (4) and thus permits the engine to start 
up under very low load and gradually pick up 


its load as it increases speed. 


One of the most important features of the 
Hydraulic Coupling is its ability to prevent 
engine stalling when overloads occur as, for 
example, when the heavily loaded truck hits 
a heavier grade than it can immediately nego- 


tiate. When the engine is running at full 


Fig. 2— Cross section 


| 
| 
) | WJ traction coupling. 


speed and developing normal torque, the 
coupling slip is in the neighborhod of 2 per 
cent, but as the engine slows down, due to 
overload, the slip increases until it reaches 
a value of 100 per cent at 30 to 50 per cent 
of full engine speed. As there is no loss of 
torque in the Hydraulic Coupling, full engine 
torque is delivered to the rear axle and the 
engine continues to run at reduced speed until 
this overload is relieved by shifting to the next 
lower gear, when the engine again picks up 


speed and the coupling slip returns to minimum. 
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DIESEL FISHING VESSELS 


pices predictions made in 1938 that, 
because the West Coast purse seine fleet was 
approaching the over-built stage, the boom in 
construction of large, modern Diesel-powered 
vessels in Northwest shipyards was practically 
over for a few years and the 1939 season would 
find a much smaller volume of new construction 
—this season has turned out to be one of the 


best on record. 


Northwest building has gradually shifted to 
Tacoma where, because of the large supply of 
low cost timber from local mills, more advan- 
tageous costs were obtainable there than almost 
any other Northwest building center. During 
the current season, four yards turned out nearly 
forty fishing vessels, ranging from the pee-wee 
power trollers, with a host of new small-sized 
Diesels for power instead of the gasoline power 
customary in former years, to the giant Purse 
Seiners nw approaching the famous Tuna 
Clippers in size. Seattle did not build very 
many fishing vessels this season, most of the 
work being concentrated in one yard there. 


The success of the reduction geared drive, high 
speed Fairbanks-Morse power _ installations 
made in Seiners last year has led to many 
more installations during the 1939 season. Su- 
perior, Atlas, Enterprise, and Fairbanks-Morse 
Diesels lead in the purse seine fleet of 1939. 
Boats are still in the deluxe class this season, 
and range in price from $25,000 to nearly $50,- 
000 apiece. Practically all of the Monterey, 
Cal., seine fleet was built in Tacoma this season 
and follow the practices laid down in former 
years — plenty of beam, crews quarters on the 
main deck, oil burning ranges in the galley, 
mahogany trim in crews spaces, and the “out- 
door” wheelhouse atop the main pilot house. 
Some models have the entire pilot house raised 
atop the deckhouse thus doing away with the 
lower pilot house entirely. Lineshaft drive, 
via sailing clutches and chain driven shafting 
off the main Diesel continues to be standard 
practice in handling all auxiliary power, and a 
single storage battery set, fed from a belt driven 
generator off the flywheel, plus a small auxiliary 
generating set, handles all the electrical load. 
A rather unusual group of small trollers turned 


By CHAS. F. A. MANN 


up at the rapidly growing plant of the Tacoma 
Boatbuilding Company this year, the first large 
fleet of new powcr trollers to be built for sev- 
eral years. Fourteen vessels ranging in size 
from 38 to 52 feet were turned out this spring, 
with crew space for from 3 to 8 men. Running 
through the list we find the most outstanding 
job was the Monarch, a 4114 footer for Jens 
Locker powered with one of the new 110 hp. 
Gray-General Motors 2-cycle Diesels, first of its 
kind to appear on the Pacific Coast. Other 
trollers turned out by Mr. H. Dahl and Mr. H. 
Strom at their Tacoma Boatbuliding Co. were 
the following: Friendship, for Tom Brewer; 
Norma Jean, Einar Olson, 45 hp. Atlas Diesel; 
Ideal, 41 footer with a 35 hp. Emsco Diesel; 
Dorothy Ann, 38 ft., Chrysler powered, and also 
the Ella June II; Dorothy Il, a 431% footer 


with a 45 hp. Atlas Diesel for Harold Scrudder; 
Mermaid, a 38 footer for Chris Ness with a 30 


hp. Lorimer Diesel; Coronation, Buda powered 
and the Elsie D., a 38 footer with a 30 hp. 
Lorimer Diesel. The Anna J, a 42x 121% 
footer is powered with a 45 hp. Deutz Diesel. 
The Anna J. is considered the ideal size and 


layout for a trolling vessel. 


The biggest fishing vessel turned out by the 
Tacoma Boat Building Co. is the Vita J, for 


Oceanic Fisheries of Seattle. Powered with a 
200 hp. Atlas Diesel, this trim Alaska seiner 
is 78x 20x10 ft. and has a customary line- 
shaft drive for auxiliaries, pilot house atop the 
deckhouse; a 32 volt Exide battery set, crews 
quarters for 11 and a capacity of 150 tons of 
fish in the big hold aft. A South Bend oil 


burning galley range is fitted. 


As noted last year, the busy Martinolich Ship- 
building Corp. of Tacoma, headed by A. C. 
Martinolich, leads the field in production of 
big Monterey-type purse seiners for the Cali- 
fornia fleet. Taking their production in order, 
the list is made up of almost entirely the larger 
size vessels. As an almost twin the J. A. Mar- 
tinolich built and owned by the President of 
the Martinolich shipyard, the J. D. Martinolich 
was finished for another of the Martinolich 
Brothers this spring. This big seiner is 80x 
31 x 10.6 and is powered with a 200 hp. Enter- 
prise Diesel. She carries a 58x41 inch pro- 
peller and a 16 cell Exide storage battary set 
and a Witte auxiliary generating set. 


As with all of this year’s Martinolich fleet, the 
vessel carries a crew of 11 and a captain. All 
ships are fitted with Lang oil burning ranges, 


automatic voltage regulators built by Ets Ho- 
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kan-Galvan of San Francisco, which automatic- 
ally regulates the generator voltage to any 
speed. Doran propellers are fitted, and this 
year a novel idea was embodied in the finish of 
the crews spaces. Instead of the customary 
tongue and groove wall panelling, the use of 
Super Harboard waterproof plywood through- 
out was initiated. Large sheets nearly 34 inches 
thick were cut and formed around the stud- 
ding, with a minimum of joints and a maxi- 
mum of strength with lightness. ‘The new ply- 
wood is absolutely waterproof and of great 


strength. 


The rest of the Martinolich fleet for 1939 con- 
sists of the Ardito, built for Paolo Sollazzo of 
Monterey, and is 80 x 21 x 10.6 and is powered 
with a 280 hp. Fairbanks-Morse lightweight 
Diesel, running through Joe’s reduction gears 
on a 21% to | ratio. Lineshaft auxiliary drive 
and auxiliaries remain the same standard set- 
up as outlined above. Next was the Progress, 
78 x 21 x 10 feet for R. Bruno. She carries a 
6 cylinder 210 hp. Fairbanks-Morse Diesel. The 
Juanita is 82 x 10.6 ft. and has an 8 cylinder 
280 hp. Fairbanks-Morse Diesel and was built 
for Shedo Russo of Monterey. The Anna B, 
built for Bellanti Brothers of San Francisco, is 
82 x 21 x 10.6 and carries a 280 Fairbanks- 
Morse through Joes reduction gear and turns a 
68 x 50 inch propeller. The Exposition King, 
82 x 21 x 10.6 is likewise a 280 hp. Fairbanks- 
Morse job and was built for Peter Scaduto of 


San Francisco. 


The Martinolich plant has turned out over 200 
fishing vessels and its founder will go to Italy 


this summer at the request of the Italian Gov- 
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Above — Fairbanks-Morse six cylinder, 
210 hp. Diesel engine in the troller 
“Progress.” 


Right — 101 hp. Gray Marine Diesel 
engine in the troller “Monarch.” 


Below — The Martinolich Shipbuilding 
Corp. plant at Tacoma, Washington. 


ernment to supervise construction of a Pacific 
Coast type seiner to serve as a model for use 


on the Adriatic Sea fisheries. 


The most novel new use of Diesel engines in 
the Pacific fisheries was in the unique power 
scows turned out by the Maritime Shipyards in 
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First of its kind on the Pacific Coast, the 
“Monarch” has a Gray Marine 110 hp. 
Diesel engine. 


Seattle this year. Three of these scows for the 
first time become self-propelled through the 
introduction of twin-screw Diesel motor in a 
small engine space at the extreme after end of 
the scow. They are all for use in Southeastern 
Alaska and Western Alaska and look like con- 
ventional fish scows, except for the crews quar- 
ters, pilot house and engine room layout aft. 


The Thompson Salmon Co. ordered 3, all 72 x 


View showing a six cylinder, 200 hp. Enter- 
prise Diesel in the troller “J. D. Martinolich.” 
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Largest fishing vessel built by Tacoma Boat Building Co., 
the “Vita J.” has an Atlas 200 hp. Diesel propulsion engine. 


24 {t., two of which are unpowered and one of 
which has a pair of 60 hp. 4 cylinder Superior 
Diesels. The one with power is called the 
Couger. Next in line is the 62 x 24 ft. Seal, 
another power scow for Alaska Packers Assn. 
with 2-95 hp. Budas, and the Buddy, a 76 x 25 
footer, equipped with masts and winches for 
Southeastern Alaska and has crews quarters tor 


6 and carries 2-100 hp. Superior Diesels. 
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, mechanical arrangement of sand and 
gravel operations are usually as varied as their 
locations. For instance, where a modern dredge 
boat is needed, some operations call for elabo- 
rate equipment . . . expensive pumps, a 
diversity of: power and careful engineering in 
building the unit. Others may need big cranes, 
a variety of cleaning and grading equipment, 
etc. On the other side of the picture, we re- 
cently visited a sand and gravel operation in 
St. Louis County whose simplicity and efficiency 


was an unusual and outstanding characteristic. 


Because of the silt and mud in the Mississippi 
River, gravel operators in this section of the 
county must turn their efforts to the smaller 
rivers draining into it. One of these, the Mera- 
mec River in St. Louis County, holds some of 
the finest and cleanest sand and gravel in the 
country. For nine years Worthington Material 
Company has dredged this river with a dragline 
and it is said that in the last three years they 
produced more than one-third of all the sand 
and gravel used in St. Louis. Because of its 
fine quality, a great deal of the material is 
shipped to construction jobs in Iowa and other 


surrounding states. 


The set-up is simplicity itself: At right angles 
to and about 100 feet from the river, a stand 


Two views Worthington Material Company's Diesel-operated sand and gravel plant. 


DIESELS REDUCE COST 
OF SAND AND GRAVEL 


By 


about 6 feet high has been built, on which two 
engines are mounted. Each of these engines 
drives a Sauerman Brothers hoist. A cable, for 
each of the two buckets used, runs from one 
drum of the hoist over an elevated pulley about 
50 feet in front of it, and down to the front 
end of the bucket. Another line attached to 
the back of the bucket extends across the river, 
over a pulley, back across the river again, over 
another elevated pulley, and then down to the 
opposite rotating drum of the hoists. The 
buckets are loaded by being pulled across the 
river bottom. Upon reaching the shore, they 
are pulled up an incline to a point almost be- 
low the level of elevated pulleys. Here they 
are dumped through a screen onto a conveyor 
belt which carries the material up to the grad- 
ers. The hoist is then reversed and the bucket 
pulled back across the river. The graded ma- 
terial is trucked to the storage piles. Orders are 
delivered with a fleet of 12 dump trucks. The 
sand and gravel removed by the buckets is re- 
plenished, from upstream, by the river. For 
this reason, the plant's operation during a few 
summer months may be intermittent because 


of low water. 


Mr. Worthington has used all types of power, 
steam engines, gasoline engines, and Diesel en- 
gines, in the nine years he has operated here. 
Recently he installed a Model HP-600 Cummins 


GEORGE D. 


CROSSLEY 


Diesel to power one of the buckets. The in- 


stallation of the Diesel provides a “natural” for 


comparison with the operating characteristics 
Both are mounted on the 


of gasoline engines. 
same stand, both are doing the identical same 
work. Both have the same bore, stroke and 


horsepower ratings. 


Soon after the installation, it was found that the 
Diesel would pull a loaded 21-yard bucket 
across the river faster than the gasoline engine 
could pull its 14-yard bucket. Thus the Diesel- 
powered dragline produces 60 per cent more 
than the gas-powered bucket. Both engines are 
run about 9 hours per day. Fuel consumption 
of the Diesel averages from 15 to 18 gallons, 
as compared with the gasoline engine's con- 
sumption of about 30 gallons. Of course, the 
Diesel gives additional savings because of the 
lower cost of the fuel. This particular make of 
Diesel can be operated successfully with a wide 
range of low cost fuel oils —so that any grade 
of good furnace oil can be used. 


One of the reasons for Mr. Worthington’s suc- 
cess in the sand and gravel business is because 
he knows what building contractors need. He 
was in the construction business himself from 
1920 to 1928. It is reported that during this 
time he erected the larger part of the re-en- 
forced concrete apartment houses in St. Louis. 
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DIESELS 


ON 


THE MOVIE LOT 


By GEORGE 


went up early this spring 
when Paul Grosso drove his latest creation, an 
ultra-modern soundproof, portable Diesel elec- 
tric generating plant onto the Selznick Inter- 
national Studio lot in Hollywood. Grosso re- 
cently attracted a great deal of interest among 
movie producers with a radically new camera 
car which eliminated the need of a tripod. The 
car carries 8 cameras, $90,000 worth of equip- 
ment, all set at different angles. It is the only 
truck that, when photographing a horse race, 
will catch up to the horses, hold, go ahead, and 
then drop back, all in ten seconds. It was 


used for the horse racing scenes in “Kentucky.” 


Grosso’s striking looking “brain child” was 
built from a re-vamped cab over engine truck 
chassis entirely of Dural and at a cost of 
$24,000. Much of this went into experimental 


CROSSLEY 


work, however, and according to Grosso, the 
truck could be duplicated for $14,000. Entirely 
portable, the new soundproof generating plant 
makes it possible to get within 200 ft. of a 
movie set on location without disturbing the 
sensitive sound microphones. An_ ordinary 
generating set must be at least 1000 ft. away. 
With a need for less than one-fourth the cable, 
transmission line losses of the high amperage 
direct current are greatly reduced. Grosso says 
he can work as close to a set as 100 ft. with a 
building or some sort of deflector between the 


generator and the microphones. 


Grosso has found a way of balancing the speed 
of his Diesel with the amperage loads, some- 
thing electrical engineers have been trying to 
do for years. When the truck arrives on loca- 


tion the voltage needed is determined and set 


Left — Soundproof body adapted to a stand- 
ard truck chassis housing a complete Diesel- 
electric generating plant. Below — The truck 
driver reverses his seat from driving position 
to face the power plant controllers. 


with a small knob on the front control board. 
It is not necessary to further adjust this knob 
regardless of how intermittent or varying the 
load may be. Should a sudden shock load of 
800 amperes be thrown on when the unit has 
been delivering 400 or 600 amperes, the only 
necessity is to increase the engine speed. Any 
variation in the engine’s speed, large or small, 
does not affect the voltage output which has 
been predetermined and set by the master con- 
trol knob. 


This is of tremendous importance to the movie 
industry, especially now that technicolor is 
gaining in popularity. It is well known that 
color movies demand a great deal more light 
than black and white movies. Any variation 
in the line voltages tends to change the in- 
tensity of the artificial light which in turn 
causes the hue of the photographed color to 
change. As the light decreases, many colors 
fail to register and all tend more toward the 
blues. It is easy to see that units like Grosso’s 
which maintain a constant voltage regardiess 
of the load can save thousands of dollars in 
preventing spoiled color film and saving lost 
time. Grosso also pointed out the Army and 
Navy's need for soundproof portable generat- 


ing equipment. 


Grosso got the idea of a portable Diesel gen- 
erating plant when he read about the trip C. L. 
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View of complete self-contained Cummins Diesel gen- 
erator unit before installation in the soundproof truck. 


Cummins made in a Diesel-powered passenger 
car in 1930. After that he started to investigate 
high-speed Diesel engines. He looked most 
all of them over and even made trips to several 
of the factories to see how they were built. He 
bought this one because of its simplicity and 
efficient operation over a wide range of engine 


speeds. 


Grosso and his three men started building the 
truck in October, 1938. A new cab over engine 
truck chassis was completely rebuilt to make 
the truck body integral with the chassis proper. 
It has a wheel base of 146 in. and is made en- 
tirely of 17 S. T. Duraluminum. Total width 
of the walls is 3 in., made in three separate 
“layers,” with a 1 in., sound deadening air 
space between each. On solid metal where 
soundproofing was desired, a mixture of cork 
and rubber was built up with a spray gun to 
the proper thickness. 


‘The floor is made up of % in. 5-ply wood, 1 
in. of the cork and rubber compound and an- 
other layer of the wood. All free edges are 
sealed and the top is covered with linoleum. 
Windows, about 2x4 ft. on either side, are 
made of a sheet of transparent, synthetic glass 
on the outside, and two sheets of plate glass 
with inch air spaces between on the inside. 
Windows are drilled and tapped so that they 
are water tight. The outside of the truck body 
is solid Dural riveted and bolted. The two 
inside sheets of the metal are perforated with 


4 in. holes to further break up the sound 


waves. 


The generating unit proper is a six-cylinder 
Model H Cummins Diesel that Grosso has used 
since 1936, direct-connected to a General Elec- 


tric 110 to 120 volt, 1,000 amp. D.C. generator. 
Some special equipment was built by Grosso 
and adapted to the engine because of its un- 
usual application and work and because of the 
special needs of the truck’s design. An inde- 
pendently driven 10 hp. G. E. blower from a 


Wright aircraft engine was mounted on top 


of the generator. With a top pressure of about 
5 pounds, which can be varied to suit, this 
unit is used only when loads exceed 800 am- 
peres. Its primary use is to balance the loads 
at high altitudes. 


All air for the engines goes first through the 
generator, up through the blower, whether it 
is running or not, and then into the intake 
manifold of the Diesel. This prevents the gen- 
erator heat from circulating through the small 
enclosed space in the truck and also pre-heats 
the air for the Diesel. A marine type, water 
cooled exhaust manifold is used. An extra 
water pump was installed because of the height 
to which the cooling water is raised to the 
radiators at the top rear of the truck. 


Three radiators, the height of the truck, are 
mounted on rubber cushions in the rear of the 
truck in the shape of an inverted “U.” The 
two side radiators cool the block water and 
the smaller, rear one, the exhaust manifold 
water. Intakes at the top are separate, but all 
three drain together. Inside the “chimney” 
formed by the radiators are two fans. A four- 
blade metal fan is in the bottom and a two- 
blade wood propeller type at the top. Both 
are on the same shaft driven with a small elec- 
tric motor under the truck. The fans pull air 
through the radiators, which are built with 
45 deg. angle cores, and exhaust it at the top 
of the truck. 


Recessed in each of the top rear corners of the 
truck is a small radiator. Connected in parallel, 
these are used to cool the crankcase oil. 
Mounted on the top of each of these radiators 
is a four-blade 12 in. metal fan which pulls 
air from the inside of the truck, cooling the 
interior of the truck by suction, and the oil 


in the radiator at the same time. 


The muffler for the Diesel is carried on the 
roof which is built with a 4 in. drop center. 
The muffler is built like a gun carriage and 
the drop center roof provides a recess for it to 
drop into when the truck is on the road or 
not in use. Built like a horizontal “U" the 
muffler has a total length of 14 ft. The bottom 
half is 8 in. in diameter and finned its entire 
length. The top half is 6 in. in diameter, 
finned for 2 ft. where the exhaust enters a tank 


13 in. in diameter and 31% ft. long. 


When the truck arrives on location the dummy 
rear corners are detached and hooked together. 
The two corners now become the two half 
shells of a 36 in. high deflector which is 
mounted on top of the truck over the three 
radiators. Also into this deflector the exhaust 
gasses are carried by a flexible tubing from the 
muffler tank, where they are dispersed by the 
air blast from the radiator fans. This is the 
final point in quieting the exhaust and is also 
valuable in making the exhaust non-directional 


in regards to echoes, 


The steering wheel of the truck pulls out of 
a socket, permitting the driver's seat to be re- 
versed so that the operator will face the control 
panel mounted directly in back of the driver. 
Instruments include two electric tachometers, 
ammeter, voltmeter, gauges for each of the two 
fuel tanks, and the Diesel’s water temperature 


and oil pressure gauges. 


Two 12-volt Exide batteries connected in series 
are carried in the lower rear corners of the 
truck. Two 85 gallon Diesel fuel tanks are 
suspended under the truck by three points, 
making the truck further able to take all road 
shocks. Tanks are filled from an inlet recessed 
in the back of the right front fender. Current 
take-off nodes are mounted on the front of the 
front fenders. 


Mr. Grosso says that ordinarily you can't carry 
enough gasoline. You may be called in to 
work for three hours and be there for fifteen. 
The amount of fuel carried and the Diesel’s 
economy gives almost double the running time 
over gasoline. Twenty gallons of medium 
grade gas for the truck cost $3.60, and at the 


same time 100 gallons of fuel oil for the Diesel 


cost only $5.00, a decided saving. 
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Left — Machining the slots 
for the exhaust ports in a 
cylinder liner of a Junkers 
Jumo 205 Diesel. 


Above — After the machin- 
ing operations have been 
completed, the cylinder 
blocks are prepared for the 
assembly flow line. 


Below — Fitting the crank- 
shaft bearings is one of the 
next operations in the flow 
line. 


MASS PRODUCTION OF DIESEL 
AIRCRAFT ENGINES IN GERMANY 


By PAUL H. WILKINSON 


The third in a series of articles written from the field in Europe 


Ds. U, June 20. After an extended visit 
to the huge engine factories of Junkers Flug- 
zeug-und-Motorenwerke A.G. at Dessau and 
Kothen, one realizes that the application of 
mass production methods to Diesel aircraft en- 
gines is just as practical as it is for gasoline 
engines. Tooling up for large series production 
does not involve serious problems, although 
in the case of an unusual type of engine such as 
the Jumo 205 Diesel, a number of special ma- 
chines are required for economical manufac- 


ture. These special machines can, of course, be 
designed so that they can be used for the pro- 
duction of larger or smaller engines of the same 


type. 


The machining of the Jumo 205 one-piece cyl- 
inder block with its six long parallel bores for 
the cylinder liners, necessitated the construction 
of a special horizontal boring machine on which 
three cylinder bores can be finished simul- 
taneously and then, by pressing a lever, the 


cylinder block is shifted sideways so that the 
three remaining bores can be processed. On this 
particular machine, the three boring arms hold 
suitable tools for boring and surfacing to a 
tolerance of 0.0008 in. 


The cylinder liner is another part which re- 
quires special processing from the time it ar- 
rives at the factory in the form of a hollow 
steel forging to the time it is ready for inspec- 
tion and assembly in the engine. After boring 
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the liner to within a tolerance of 0.0004 in. on 
a special twin-spindle horizontal boring ma- 
chine, the grinding is done on a twin-spindle 
grinding machine. The length of the liner, 
which is approximately 30 in., and the accuracy 
which is required in the finished product, neces- 
sitate the grinding of both the inside and the 
outside of each half of the liner simultaneously. 
The ultimate accuracy which is obtained by 
honing, is within 0.0004 in. In the course of 
this processing, the tangential slots for the ex- 
haust ports and the tangential grooves on the 
outside of the center portion of the liner for 
the circulation of the cooling water, are milled. 
Several hundred small holes are also drilled in 
the liner tangentially and at an angle relative to 


the horizontal for the intake ports. 


For inspecting the parts coming from the ma- 
chine shops, special methods have been devised. 
For instance, the fire rings for the pistons are 
tested at four points for external diameter, 
roundness and conicity. The liner borings and 
the plungers of the fuel injection pump are 
tested with a Zeiss optical device to check the 
quality of their surfaces. X-rays. are used for 
checking the small steel rods with fine holes 
rifle-bored in them which constitute the high 
pressure leads from the pumps to the injectors 


on the engine. 


The testing of the fuel injection pumps is of 
particular interest. After the pumps have been 
assembled and tested individually, they are 
mounted in sets of six on their camshaft covers 
and two sets of them are attached to a special 
machine which simulates their operation on an 
actual engine. The testing machine has dummy 
combustion chambers into which the fuel in- 


jectors are screwed and connected to the pumps 


by high pressure lines in the usual way. Then 


the pump camshafts are driven by an electric 
motor at various speeds and the fuel which is 
injected into each combustion chamber is caught 
in glass jars. By weighing the jars and their 
contents, an accurate check can be made to de- 
termine whether all the pumps are injecting 
approximately the same quantity of fuel. This 
matching of sets of fuel pumps before that they 
are finally assembled on the engine, ensures 


smooth running and low fuel consumption. 


Regular production flow methods are used at 
Kothen for assembling the engines, starting with 
the cylinder blocks after they have left the ma- 
chine shop. The final assembly of the engines 
is done on three flow lines, with engine cradles 
which can be rotated so that the various parts 
can be attached with the minimum amount of 


time and labor. Judging from the length of 


these assembly lines, it would appear that from 
four to six engines a day could be produced 
with one shift of men. Based on a forty-four- 
hour week, this would be equivalent to the 
production of approximately 1,500 Diesel air- 


craft engines a year. 


The experimental department of a large engine 
factory is always interesting and_ instructive. 
In this department at Dessau, various Jumo 
205 Diesels were being equipped with exhaust- 
driven superchargers and these will soon be in 
series production. High up in the skies over- 
head, one could hear the high-pitched two-cycle 
drone of these engines undergoing their test 
flights. The power which is now being ob- 
tained from the small Jumo 205 Diesel with 
turbo-supercharging, is remarkable and certainly 
justifies the amount of time and money which 


is being devoted to it. 


As for the human element, at the Junkers en- 
gine factories at Dessau and Kothen one could 
not help being impressed by the excellent work- 
ing conditions which prevail. Strikes and so- 
called “collective bargaining” are “verboten,” 
and with no labor difficulties to contend with, 
everything was humming like a top. In the 
cafeterias for the employees, the food is plain 
and wholesome and after lunch, the men can 
relax on the grass between the buildings. At 
Kothen, the Junkers employees have a fine club- 
house with shady lawns where they can rest 
and read the books and magazines from a well- 
stocked library. Nearby, are a swimming pool 
and a large gymnasium for those who desire 
more active recreation, These and other cour- 
tesies prevalent throughout factories in Ger- 
many, show that the employees are regarded as 
people of importance —and not as so many 


“pairs of hands.” 


Above — The modern building which is equipped for com- 
Right — View 


plete training in fuel injection equipment. 
of the lecture room with a class in session. 


FUEL INJECTION SCHOOL 


I. has been said that a product is only as 
good as the service back of it. In full appre- 
ciation of this service principle and recognizing 
the permanence and the rapidly increasing 
magnitude of the Diesel Industry, American 
Bosch Corporation has founded a school which 
will be known, at least among the Diesel broth- 
erhood, as the American Bosch School of Diesel 
Engine Fuel Injection. We welcome the op- 
portunity to present to our readers the facts 
concerning this school. 


View of the practical training labora- 
tory showing a typical class at work. 


An American Bosch Innovation 


Fundamentally the purposes of the school are 
to remove any undue mystery about Diesel fuel 
injection, to touch upon the fundamental prin- 
ciples of the Diesel engine insofar as such prin- 
ciples affect or are affected by fuel injection, 
and to teach the proper service and mainten- 
ance of the American Bosch fuel injection sys- 
tem. 


To accomplish these ends, first as to physical 
equipment — American Bosch Corporation has 
provided a modern two story building excel- 
lently lighted and ventilated. The school build- 
ing stands alone within an area enclosed by the 
main plant at Springfield, Massachusetts. 


The second floor houses the Lecture Room, 
School Offices and all conveniences for those 


attending as well as the Practical Training Lab- 


oratory. 


The Lecture Room has comfortable seating and 
desk capacity for sixteen men. Here the work 
will be illustrated by extensive use of projection 
equipment and blackboard, and a working in- 
jection demonstration unit in which are shown 
the characteristics of various sprays, effect of 
timing and metering, governor function, etc. 
Typical injection equipment assemblies and 
component parts also are available for close ex- 


amination and study. 


The Laboratory is equipped with all of the ap- 
paratus found in a modern, up-to-date Diesel 
fuel injection equipment service station such as 
tools for disassembly and assembly of the in- 
jection units, hand and motor operated cali 
brating and testing devices. Here the men in 
neat white shop coats furnished them, actually 
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handle the tools and equipment, putting into 


practice the schooling on principles taught 


them in the carefully prepared lectures. 


On the ground floor is the Dynamometer room, 


equipped for testing all types of mod- 
ern high speed Diesel engines of small 
to medium bore. The Dynamometers 
and all accessories are of the latest 


precision type. 


Courses of about a week’s duration, 
combining suitable lectures and _prac- 
tical work have been prepared with 
careful attention to the particular 
needs of the individuals representing 
various branches of the Diesel in- 
dustry whom the sponsor seeks to 


serve. 


It is intended to extend these edu- 
cational’ facilities first to the person- 
nel of official fuel injection service 
stations; Diesel engine manufpctur- 
ers; Government departments — local, 
state and federal; operating and main- 
tenance divisions of Diesel fleets and 
plants; and the teaching staff of Diesel 
and Vocational Schools. It is hoped 
that eventually others who wish to 
acquire a basic understanding of fuel 
injection equipment can also be given 


an Opportunity to attend. 


There will be no charge for this edu- 
catonal service. It will only be nec- 
cessary for those attending to defray 


their traveling and living expenses. 


As ai added feature, there will be pro- 
vided an opportunity to visit and in- 
spect anufacturing departments where 
'’e equipment is actually being pro- 


duced. 


In order to keep the classes segregated 
‘s to the type of instruction needed, 
‘(mission will, of course, be by ap- 


puication and appointment. 


\t the risk of creating the wrong im- 
pression we have used such words as 
school, classes, lectures, etc., largely 
lor the want of better words. Let it be 


known, however, that this is essentially 


equipment. 


a well prepared undertaking emphasizing the 


practical mechanics of Diesel fuel injection 


The fact that American Bosch Corporation has 


spared no expense in providing this service to 


the Diesel industry is clear evidence of concen- 


tration on the main idea that the Diesel prin- 


ciple is on the highroad to fulfilling its un- 


doubted destiny. 


ATIONAL IDEAL PUMPS 


USE SKF ON CRANKPIN, PISTON SHAFT 
AND MAIN CRANKSHAFT LOCATIONS 


@ Built by The 
National Supply 
Co. 


oKF 


Ball and Roller Bearings 
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A TYPE C-100 POWER DRIVEN SLUSH 


PUMP AND SKF ROLLER BEARINGS—AN 
IDEAL COMBINATION FOR PERFORMANCE 


e@ There is always dependable and 
smooth operation with The National 
Supply Company’s pumps because 
they are completely equipped with 


antifriction bearings. 


With their rolling inherent aligning 
characteristics, Spherical 
Roller Bearings are ideally suited to 
compensate for the deflections, dis- 
tortions, and misalignments so often 


encountered in oil field equipment. 


SACS INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


Self-contained, are easily 
applied and eliminate fussy adjust- 
ments. And occasional lubrication is 


their only requirement. 


Such advantages result in LOW 
OPERATING COSTS. You can’t 
afford NOT to use SS0SiP° Bearings 
in your equipment. Your nearest 
SSCS representative has more 
than 3000 types and sizes of bear- 
ings to meet your particular 


requirements. 4390 
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Consult us 
regarding 
the design, steel 
selection, and 
manufacturing of 

your Diesel valves. 


JADSON MOTOR PRODUCTS CO. 
8354 Wilcox Ave. @ Bell, California 


Spark Arresting Silencers 
= —FOR DIESEL EXHAUSTS 


THE MAXIM SILENCER CO. 


== Hartrorp, CONNECTICUT 


Clean COOLING JACKETS 
WITH 


CLORODINE 


CLORODINE removes rust 
and scale quickly, easily, 
thoroughly and cheaply. 
No dismantling necessary. 


Write for details 
AMERICAN CHEMICAL PAINT CO. 


Box 304 AMBLER, PA. 


DIESEL AVIATION | 
AUTOMOTIVE DIESELS 


FOR PASSENGER CARS. 
PAUL H. WILKINSON 


Consulting Engineer | 


33-38 PARSONS BOULEVARD 
FLUSHING, NEW YORK 


Flushing 9-9484W 


Latest Diesel Patents 


A description of the outstanding patented inventions on Diesel and Diesel 

accessories as they are granted by the United States Patent Office. This in- 

formation will be found a handy reference for inventors, engineers, design- 

ers and production men in establishing the dates of record, as well as describ- 
ing the important Diesel inventions. 


Conducted by C. CALVERT HINES* 


2,152,043 
SELECTIVE PRESSURE COOLING FOR 
ENGINES 
Alfred T. Gregory, Farmingdale, N. Y., as- 
signor to Ranger Engineering Corporation, 
Farmingdale, N. Y., a corporation of Delaware 
Application January 30, 1937, Serial No. 123,109 
10 Claims. (CL. 123 — 171) 


Af, 2 
Va C) 
JV 
6 9 


3 
1. In an aeronautical engine having a plurality 
of cylinders arranged in a row the combination 
of a plate extending along one side of the row 
of cylinders, and having a width substantially 
equal to the exposed height of the cylinders of 
the engine, and an air scoop directed in the di- 
rection of travel of the engine and cooperating 
with said plate to form a substantially closed 
chamber for trapping a portion of the air 
stream under pressure, said plate having re- 
stricted openings for directing pressure air at 
relatively high velocity from said chamber upon 
predetermined portions of the cylinders of the 
engine. 


2,152,025 
INTERNAL COMBUSTION ENGINE 
ELECTRIC UNIT 
Adolf Brunner, Winterthur, Switzerland, as- 
signor to Sulzer Fréres, Société Anonyme, 
Winterthur, Switzerland 
Application February 5, 1937, Serial No. 124,343 
In Switzerland February 12, 1936 
4 Claims. (C1. 290 — 40) 
1. In an internal combustion engine-electric 
power unit, the combination with a fuel-injec- 


Patent Attorney, Washington Loan & Trust Building, 
Washington, D. C, 


y* 


RISK BROKEN CRANKSHAFTS | 


Write for Bulletin 
No. 7124 


| PEET & POWERS, Inc., 70 East 45th St., New York, N.Y. 


due to misalignment ? | 


© The Lister Alignment Indicator 
gives quick, accurate warnings 
of shaft distortion. It is your best 
insurance against failure with re- 
sultant costly replacement and | 
shut-down charges. 


tion compressor-ignition type engine of an elec- 
tric generator driven thereby, a fuel pump for 
the injecting of fuel into the engine, a speed 
setting device operatively connected to the 
pump for setting the speed at which the engine 
will operate, and regulating means in engage- 
ment with the pump for regulating the quantity 
of fuel injected into the engine and the timing 
of injection. 


2,156,304 
INTERNAL COMBUSTION ENGINE 
Ward Phillips, Los Angeles, Calif. 
Application June 10, 1936, Serial No. 84,516 
20 Claims. (Cl. 123—50) 


8. In an internal combustion engine, a sup- 
porting structure, a cylinder mounted for reci)~ 
rocatory movement within said structure, 4 
piston mounted for reciprocatory movemelit 
within said cylinder, a sleeve mounted for 
oscillatory movement between said piston ard 
cylinder, said sleeve being provided at both 
ends with air inlet ports that are adapted ‘o 
register with air inlet ports in the ends of the 
cylinder as said sleeve is oscillated, mea'is 
carried by the piston for imparting oscillatory 
movement to said sleeve and means for admit- 
ting liquid hydro-carbon and air under p> 
sure through the piston into the chambers |< 
tween the ends of said piston and the ends o! 
said cylinder. 
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2,156, 327 
INTERNAL COMBUSTION ENGINE 
Karl Zinner, Dresden, Germany, assignor to 
Daimler-Benz Aktiengesellschaft, Stuttgart- 
Unterturkheim, Germany. 
Application March 27, 1936, Serial No. 71,159 
In Germany April 1, 1935. 7 Claims (Cl. 123-33) 


6. In an internal combustion engine, the com- 
bination comprising a cylinder space, a precom- 
bustion chamber in permanent communication 
with said cylinder space, a fuel injecting nozzie 
opening into said precombustion chamber, a 
partition in said precombustion chamber ar- 
ranged: adjacent to said cylinder space and pro- 
vided with a center core portion which is of ap- 
‘ preciable mass to accumulate heat and is sur- 

rounded by a multiplicity of narrow openings, 
and a perforated disc interposed between said 
fuel injecting nozzle and said partition, spaced 
from but close to the latter and having a solid 
central portion arranged in line with said 
center core portion and adapted to shield the 
: latter from direct impingement by the jet of fuel. 


2,157,284 
FUEL FEEDING_DEVICE FOR INTERNAL 
COMBUSTION ENGINES 
Fritz Egersdorfer, Berlin, Germany 
Original application September 4, 1937, Serial 
1,162,430. Divided and this application 
May 7, 1938, Serial No. 208,617. In Ger- 
many September 26, 1932. 1 Claim. (C1.103—2) . 
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A fuel feeding device for internal combustion 
engines, comprising a casing, a median gear 
wheel and outer gear wheels messing there- 
with, the corresponding end faces of said outer 
gear wheels being respectively located substan- 
tially in the same planes, said casing being 
provided at opposite sides of the lines of en- 
agement of the pairs of meshing gear wheels 
with suction and pressure chambers, driving 
means for said gear wheels, means for axially 
shifting said median gear wheel for varying the 
active length of the teeth of the meshing gear 
wheels, and fuel distributing members in dhiv- 
ing connection with the outer gear wheels and 
respectively connected with said pressure cham- 
bers, said casing being formed with delivery 
passages located in position for receiving fuel 
from said distributing members. 


~ 
4 2 


490 BROADWAY 


Cool Your DIESELS 


Do you have difficulty in operating your Diesels at 
uniform temperatures? 
downs for efficient, satisfactory operation? 
water bills way out of line? 


You can correct all that by cooling your Diesels with 
a Buffalo Cooling Unit. 
peratures—higher Diesel operating efficiency—much 
valuable space saved—lower cooling costs. 


Write today for complete details. 


BUFFALO FORGE COMPANY 


CANADIAN BLOWER & FORGE CO., Ltd., Kitchener, Ont. 


2,164,167 
TWO-CYCLE ENGINE 
Rudolph H. Schneider, St. Louis, Mo., assignor., 
by mesne assignments, to Reconstruction Fi- 
nance Corporation, St. Louis, Mo., a corpora- 
tion of the United States 
1937, Serial No. 140,123 
(Cl. 123 — 65) 


Application May 1, 
1 Claim. 


-- ------- 
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In a two-cycle compression-ignition engine, the 
combination of its fuel injection means, scav- 
enging pump, air receiver and exhaust con- 
duit, with a damper in said conduit, means 
operable by and increasing the air pressure in 
said receiver for operating said damper and 
means for limiting the closing movement of 
said damper to a degree of exhaust restriction 
suited to maintain compression ignition of the 
injected fuel. 


Are there too many shut- 
Are your 


Users report—uniform tem- 


BUFFALO, N.Y. 


» COOLING UNITS 
for DIESEL Water Jackets 
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2,157,486 
WITH ADJUSTABLE PRESSURE 
Robert Geisslinger and Kurt Reinhold Greiner, 
Albe 
Vienna, Austria 
Application August 30, 1935, Serial No. 38,626 A 
In Austria September 19, 1934 PP 


® Help to save $1,063 per 4 Claims. (Cl. 123—78) 


month—see article p. 32. 


Rugged construction that 
stands up under long con- 
tinuous service; 


Conservative rating which 
permits 20 to 30% over- 
loads with safety; 


Exclusive built-in voltage reg- 


ulator which definitely con- 6. 4 
body 

trols voltage. 

slida' 

These are Star Generator fea- Installation of three Star 75 kw. alternators at — 
tures which contribute to the Kent Cleaners, Inc., Whitestone, L. I. - 
above economy. 1. In an internal combustion engine in com- a spl 
bination with the woring chamber of the cyl- ton { 

Star engineering service will help you solve your electric power inder and the working piston, two movable jak 
walls of which at least one closes the sard ton | 

working chamber, means to keep these walls on ing | 

their side remote from the working chamber by tl 

of the cylinder under practically constant pres- the 

sure of a medium of pressure which is opposing less s 

the pressure within the said working chamber, gagir 

said pressures being of a different force, the the 

wall subjected to the lower counter-acting regul 


pressure being moved backward by the com- 
pression pressure within the cylinder, whereby 
the compression pressure is being kept con- SUP] 
stant regardless of the amount of the charge, 


by the higher combustion posed to the higher 


counter-pressure will be pressure, whereby po- 


Serues ELECTRA, TEXAS, POWER PLANT 


2,157,513 
LUBRICATING SYSTEM FOR INTERNAL 
COMBUSTION ENGINES 

Samuel L. Walden, Atlantic City, N. J., as- 
signor of one-half to Emerson Richards, At- 
lantic City, N. J. 

Application February 7, 1936, Serial No. 62,837 

6 Claims. (Cl. 184—6) 


See Article on Page 24 akout 
this plant and its Marley 
Heat-Exchange Equipment. 


N BUILDING the Electra, Texas, Power 
Plant, a MARLEY Spray Type Cooling 
Tower was selected to meet the water 
cooling requirements of this particular 
Diesel installation. This tower is giving 
outstanding day-in and day-out service 


cular 

wah 


—proving the soundness of MARLEY = = 
engineering, just as are thousands of —* gi : == genti 
other MARLEY installations of every | ann +) 
withi 
type, the nation over. i] to sa 
I: “a b de 
If you are considering new cooling equipment e Mechanical Draft Cooling Towers « lorate 
or are not satisfied with the performance or « Deck-Type Spray Cooling Towers « j over! 
operating cost of an existing system ..... e Spray Ponds « Spray-Coil Towers « 2 = draw 
Cc 1 M Gocting « 1. In an internal combustion engine having Wwhipy 

tmospheric Heat Exchangers and alc ion me hav 

onsult a ARLEY Engineer! the Famous MARLEY Non-Clog Nozzles crank case and a pressure oil distributing pas devel 
evel 


, ¥ for Water Cooling, Air Washing, Brine sage, the combination of an oil-filled tank 
Spraying, Ice Melting and Humidifying and means for continuously introducing 0’ right 
from said passage into the tank and for dis Bh 
charging an approximately equal volume 0 an. 
oil from the tank into the crank case, sai‘ 
means comprising a connecting pipe betwee) ‘aneen 


said distributing passage and the top of sai‘ , 
eyFairfax and Marley Roads, Kansas City, Kansas tank and an independent connection betwee!' aoa 
5 NEW YORK « CINCINNATI ¢ ATLANTA ¢ TULSA the top of said tank and the crank case. 
and Exclusive Representatives in Other Principal U. S. Cities, Camada and Cuba 
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2,157,551 


AIR INJECTOR FOR INTERNAL COM- 


BUSTION ENGINES 


Albert J. Loebs, Brooklyn, N. Y., assignor to 


Albert G. Loebs, Jr., Forest Hills, N. Y. 


Application June 28, 1933, Serial No. 678,081 


6 Claims. (Cl. 137—152.5) 


6. A device of the class described including a 
body portion having an opening, a cylinder 
having an intake passage at one end, a piston 
slidable in the cylinder and having a stem and 
means mounted thereon for closing the intake 
passage, said cylinder having one end portion 
communicating with the opening of the body, 
a spring operating against one end of the pis- 
ton for normally retaining the closure means in 
closing relation to the intake passage, said pis- 
ton being shiftable longitudinally in an open- 
ing direction for opening said closure means 
by the vacuum created by gas passing through 
the opening in the body portion, a spring of 
less strength than the first mentioned spring en- 
gaging said piston and opposing movement of 
the piston by the first spring, and means for 
regulating tension of the last mentioned spring. 


2,161,182 
SUPERCHARGER FOR INTERNAL COM- 
BUSTION ENGINES 


Alfred N. Massey, San Francisco, Calif. 
Application January 22, 1937, Serial No. 121,862 


4'Claims. (Cl. 48 — 180) 


|. \ vaporizing device for an internal com- 
bustion engine comprising a substantially cir- 
cular casing having a central inlet and a tan- 
gential outlet for vaporized fuel, a propeller 
fantype bladed impeller rotatably mounted 
within said casing, means for applying power 
‘o said impeller for rotating the same, the 
blides of said impeller including a central per- 
lorated suction portion with relatively wide 
overlapping blades arranged and adapted to 
“raw the vapors axially into the casing while 
whipping the vapors into a fine state of divi- 
‘ion, and an imperforate narrow outer pressure 
developing portion twisted substantially at 
right angles to the inner end of the blade and 
arranged and adapted to force the whipped 
‘apors tangentially out of the casing under 
pressure, said impeller positioned eccentrically 
Within said casing to provide a spiral gradually 
increasing clearance between the periphery of 


and the casing to the tangential 
vutlet. 


“My Several Years Experience 
with ‘Alnor’ Pyrometers 
Has Been Pleasant” 


J. C. MARSH, City Engineer, Electra, Texas 


The municipal electric light and power plant at Elec- 
tra, Texas, consists of four Superior 350 hp. Diesel 
engines each direct-connected to 300 KVA capacity 
generators. Each engine is equipped with an “Alnor” 
Round Type Exhaust Pyrometer. 


City Engineer J. C. Marsh is high in his praise of these 
“Alnors.” 


“My experience of several years with “Alnor” 
Pyrometers has been a pleasant one. These 
instruments are giving 100% satisfaction.” 


“Alnor” Pyrometers make any Diesel engineer’s work 
more pleasant. By keeping close check on the combus- 
tion conditions of each cylinder of each engine, the 


Write for work of keeping the engines operating at their top 
Complete efficiency and economy is simplified. 
Catalog If your Diesel plant is not now equipped with Pyrom- 


eters or if you are planning an installation, it will 
pay you to get full information on “Alnor” Exhaust 
Pyrometers. 


ILLINOIS TESTING LABORATORIES, Inc. 
423 NORTH LaSALLE STREET . CHICAGO, ILLINOIS 
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ELLIOTT COMPANY 


~ Electric Power Dept., RIDGWAY, PA. 


PISTON PINS for DIESELS. 
made of 
Carkon-Alloy-Nitralloy Steels 
Corrosion, Wear and Heat Resisting 


17 Years Engineering and Manufac- 
turing at Your Service 


| Mark 
| 


OTTAWA STEEL PRODUCTS, lnc. 


GRAND HAVEN, MICHIGAN 


FOR BETTER REGULATION 


PIERCE GOVERNORS 


ANDERSON, INDIANA, U. S. A. 


| Gteelbestos 
GASKETS 


DIESEL conpecssion. compntssts IN. 


DETROIT GASKET AND MFG. CO.-: DETROIT 


OAKITE’S 30TH ANNIVERSARY 


Ax interesting 48 page illustrated brochure, 
attractively bound, portraying the important 
part that production cleaning and its related 
operations play in America’s leading industries, 
has just been issued by Oakite Products, Inc., 
New York, 


Anniversary. 


in connection with its 30th Year 


Among the forty different industries featured 
is included power petroleum, railroad, street 
railway, and bus transportation. It is said this 
is the first time that the story describing the 
scope and influence of industrial cleaning in 
industry has been published in so complete a 
form. The text matter is concise and contains 
much statistical and historical data bearing on 
the contributions made by American industry 


to the nation’s economic progress. 


NEW WEATHER BOOK 


oD. C. ALBRIGHT, Vice President of the 
Marley Company, has written a book under 
the heading of “Summer Weather Data,” which 
consists of design data, statistics, charts, maps, 
and technical analysis—one of the most in- 
teresting and informative books of the year. 
Readers of Dieser Procress are invited to write 
to the Marley Company 3001 Fairfax Road, 
Kansas City, Kansas, for a free copy of Bulletin 
No. 802, which contains a sample chapter from 
Mr. Albright’s book and a most detailed de- 
scription of its contents, as well as latest wet 
bulb, dry bulb, and dewpoint maps of the 
United States, amongst other useful graphic 
data. Should you desire to order the book 
without seeing the bulletin, the selling price is 
$3. The book, 814” x 11”, contains 180 pages. 


MULTIPOINT EDGEWISE 
PYROMETER 


= the familiar trade name, “Alnor,” 
a new pyrometer of more than usual precise 
characteristics is announced. Described as a 
Multi-Point Horizontal Eldgewise instrument 
with selector switch for 8, 17, 18 or 25 circuits 
the new “Alnor” is offered for service where a 
pyrometer of utmost accuracy and reliability 
is required. Indicator and switch are water- 
proof, fume-proof and dust-tight. 


Rugged construction protects the instrument 
against continuous vibration as well as shocks. 
Effective damping of the moving element pre- 
vents overswing of the pointer or oscillation 
under shock or ship roll. Accurate reading 
is assured by the long 6 in. scale with clear 
markings, a fine pointer and a mirror which 


eliminates error due to parallax. This new 


| > “Alnor” is especially suited to Marine Diesel 
~ bad = bad ~ ~ MITROPA MOTORS, INC. (sole U.S.A. 
a a a rs ‘a i 
\ 
DIESEL POWE R— Engines, Generator Sets : 
SELECTED FROM OUR STOCK 1—1500 GPM De Laval 4, ft. head -AUFF MAN | 
1—150 HP full Diesel engine—3 cylinders 1—75 KVA Air Comeressers, Chisago 280%, 2 P RECISION BEARINGS 
2—120 HP B 1—40 KVA Westinghouse AC Generator—exciter—switchboard 
Auxiliaries, | Service, Supplies, Conditioned, Rebuilt—Guaranteed Engineering, Sales, Installations — 
A. G. SCHOONMAKER CORPORATION NORMA-HOFFMANN BEARINGS CORP. 
36-44 HUDSON STREET om Telephone BErgen 4-5300 m JERSEY CITY, N. J. Stamford, Conn. 
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HEMPHILL DIESEL SCHOOLS 
Americas Ouginal Gielusive 
Diesel Praining Sechoot 


Glance! 
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THE LIQUIDOMETER CORP. 
36-24 Skillman Avenue 


____ Long Island City New York | 


DOURLE 


Double Seal Ring Co. Otice 


Branch Plant 1$7 Chambers Street New York City 


VIKING: 


AFETY CONTROLS 


for DIESEL ENGINES 


KING SWSTRUMENTS, INC. 
ST ONNECTICUT 
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Ask a Py 
your lubrication problems 


CH 


ONLY BUCKEYE DIESELS 


GIVE YOU ALL THESE FEATURES 


1. Silent Watchman (Patented). 
2. Full pressure lubrication system. 
3. Sleeve cylinders. 


4. Exhaust and intake manifolds not bolted 
to cylinder head. 


5. Reversible shell type silver alloy bearings. 
6. Individual pump for each cylinder. 
7. Completely enclosed. 
They insure long life, high tease, tw low 
maintenance—all meaning lower power costs. 
Write for catalogs on your letter-head. 
The Buckeye Machine Co. 


Lima, Ohio 
Engine Builders Since 1908 


CRACKED HEADS WELDED 
ENGINES REPAIRED 

Satisfaction VALVE SEATS 

Guaranteed HARD SURFACED 


BR ODIE 117 Clifton Pl. 


Brooklyn, 
New York 


AN ENGINEERING SERVICE 


WOODWARD GOVERNOR CO. 


WORLD'S OLDEST AND LARGEST EXCLUSIVE 


MANUFACTURERS OF 
HYDRAULIC GOVERNORS FOR PRIME MOVERS 


ROCKFORD ILLINOIS 


Piston Rings 


Sizes to 33” diameter 
Service Bulletin on Request 


THE AUTO-DIESEL PISTON RING CO. 
1400 EAST 32nd STREET @ CLEVELAND, OHIO 


MID-WEST 
DYNAMATIC DYNAMOMETERS 
Engine Bases — Supports — Tachometers 
MID-WEST DYNAMOMETER 


& ENGINEERING COMPANY 
60th & Western Avenue Chicago, Ill. 
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244-C OAKLAND AVE. 


The Standouts in 
the Small Diesel Field 


WITTE 
DIESELECTRIC 
PLANTS 


You can’t know the full progress in Diesel development 
until you know what Witte, the pioneer in the small Diesel 
field. has accomplished. 

Witte Dieselectric plants and stationary engines offer a 
Steadfast dependability, a ruggedness and an economy, 
formerly available only to the large power users. With 
fewer parts these small Diesel prime movers can be oper- 
ated by almost anyone and produce electricity at less than 
lc a K.W.H. or about %4c per H.P. On or off the power 
line they are saving money for home owners, stores, farm- 
ers, ranches, hatcheries, etc. Witte Dieselectric Plants, 
vertical and horizontal, are availab!e in all electric char- 
acteristics. 110 volt A.C. or D.C. for direct light and 
power ov 32 volt for battery charging. Volt regulation is 
close. Witte Diesel engines are available in 4, 6, 9, and 
12 H.P. Write for catalog and details of the Witte “‘Pay- 
from-Saving Plan." 


VERTICAL PLANTS 
Manual, electric, or fully au- 
tomatic control, remote, or at 
engine. Capacity — 1500, 
2500, or 6000 watts. 


HORIZONTAL 
PLANTS 
4000 and 8000 watts. 
Two or more piants 
may be synchronized 

for larger output. 


KANSAS CITY, MO. 


WRITE FOR YOUR COPY 


D. P. S. 


BUYERS’ GUIDE 
CATALOG No. 5 
Everything for the Diesel Plant 


DIESEL PLANT SPECIALTIES CO. 
500 North Dearborn Street, Chicago 


A NEW CATALOG 


ix Diesel Plant Specialties Co., 510 North 
Dearborn Street, Chicago, Illinois, has recently 
issued a Volume 4 of their Buyers Guide which 
is a very comprehensive, general Diesel acces- 
sory catalog and which we think many of our 
readers will find useful. Enquiries should be 


sent direct to Chicago. 


LISLE TO EUROPE 


T. ORCHARD LISLE, who for many 
years was active in the Diesel publication field, 
sailed for Europe on July 3 where he will be 
in charge of the head European office of the 
Russell Palmer publications. Mr. Lisle extends 
a cordial invitation to old friends in the Diesel 
engine industry when they visit London to call 
on him at the World Petroleum office, 3, Sa- 


voy Place, Victoria Embankment. 


NEW DECO HAND PUMP 


A COMPACT, portable hand pump for 
testing Diesel fuel injectors in the field, is now 
being made by Diesel Equipment Corporation, 
4401 N. Ravenswood Avenue, Chicago, Illinois. 
It is designed to permit the user to check all 
size injectors of all standard makes, including 
Deco, Timken, Bendix, Bosch, Caterpillar, 
Hesselman, International, and others. So simple 
is its use that testing the adjustment of fuel 
injection systems can be made a routine service 
job like greasing and oiling. 


Any average mechanic, using the Deco hand 
pump, can easily measure injector opening 
pressure and determine the correct adjustment: 
tell instantly whether the spray pattern is umt- 


4, FILTERING 
3. CYCLONIC ACTION 
2. SCRUBBING 

1. IMPINGEMENT 


THE OIL BATH 
AIR FILTER 


form; and detect many other irregularities, 
such as stuck needle valves and dribble or 
leakage around valve seats, which normally 
would not be discovered without checking. 
With the Deco hand pump opening pressure 
can be tested without removing the injectors 
from the engine block, thus obviating the dan- 
ger of damaging the tips during removal. Only 
when the test indicates that adjustment is 


needed is it necessary to remove the injectors. 


The compactness of the Deco hand pump 


makes it especially handy for use in the field 


by engine dealers’ service men, fleet operators 
and laboratory engineers. It stands only nine 
inches high. The pump proper weighs but 
six pounds; the detachable handle two pounds. 
It fits easily into service kits or tractor and tool 
boxes. It can be used any place there is room 
for setting the base, 434 in x 214 in. Because 
it is so small and light, it can be carried to he 
top of big Diesel engine plants and used in 
cramp spaces where testing with large outfits 
would be impractical. When used in labora- 
tories, the pump can be bolted down — three 
holes are provided in the base for that purpose. 


To insure accuracy in testing, the plunger, 
barrel, suction valve and delivery valve of this 
pump are identical with those used in Deco’s 


precision-built fuel injection pumps. 


FREE 
BOOKLET 


describes successful methods 


@ Developed for protection 
The four distinct of engines and compressors 
cleaning opera- subjected to extremely heavy 
tions listed above dust concentrations, the Cy- 
are available only coil incorporates a new pre- 
in the Cycoil Oil cjeaning action by which an 
Bath Cleaner. i] spray mixes with the in- 
Such a combination coming air and passes into a 
assures a continued  pre-cleaning chamber where 
self-cleaning action. the bulk of the dust is re- 
moved by centrifugal action. 


Write for Bulletin No. 130A 


AMERICAN AIR FILTER CO., INC. 
Incorporated 


403 CENTRAL AVE. 3 


for effectively, safely and 
economically removing 


RUST AND SCALE FROM 
DIESEL WATER JACKETS 
Send for your copy today 


OAKITE PRODUCTS, INC. 
22 Thames St., New York 


LOUISVILLE, KY. 


4 
MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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